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Since Technical Note No. 1143 completed, the need for a more 
extensive version of table I, "Values of Local Mach Number, Pressure 
Ratio, and Pressure Coefficient across Shock Waves," has become apparent i 
This table is now available in expanded form; and a copy of the expanded 
table is included in this supplement to supersede the original table I. 

Errors in the original publication are as follows; 

Page 11; The first sentence of the last paragraph should begin 
"Tables I and III ..." instead of "Tables I and II . . . ." 

Corrections in tables II and III are as follows; 
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Flgvire 13.— Each vertical space along the scale label for pressure 
coefficient Ap/q should represent 0.125 instead of 20j thus, the 
vertical scale should appear: 
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TABLX I.- 7ALQS5 (XT LOCAL MACH MUMBSB, PRBS SU H K RATIO, 
AKD PRESSOHB OOKrTTClKirr ACROSS SHOCK WAVBS 


e 

(<1®8) 

3 

(ies) 


Xa 

bi 

Pb 

% 

9 

(4eg) 

(d®g) 

Xb 

Xa 

b 

Pb 


8 

0 

1 

2 

7.18546 

7.80125 

8.60430 

7.18546 

7.57479 

e. 07261 

1.00000 

1.20854 

1.50622 

0 

.00490 

.00977 

18 

0 

1 

2 

3.23604 

3.35720 

3.49146 

3.23604 

3.29834 

3.36878 

1.00000 

1.08900 

1.19145 

0 

.01128 

.02244 

9 

0 

1 

6.39264 

6.87407 

6.39264 

6.69357 

1.00000 

1.18235 

0 

.00551 


3 

4 

3.64174 

3.81150 

3.44868 

3.53948 

1.31087 

1.45184 

.03349 

.04443 


2 

3 

7.48067 

8.27834 

7.06779 

7.54385 

1.43092 

1.78981 

.01100 

.01646 


5 

6 

4.00564 

4.23083 

3.64318 

3.76221 

1.62091 

1.82753 

.05520 

.06604 

10 

0 

1 

2 

5.75871 

6.14639 

6.62119 

5.75871 

5.99785 

6.28846 

1.00000 

1.16236 

1.37565 

0 

.00614 

.01224 


7 

8 
9 

4.57062 

4.81743 

5.21582 

3.09495 

4.05749 

4.25058 

2.16071 

2.41868 

2.86418 

.07937 

.08734 

.09789 


3 

k 

7.2^3kk 

8.02263 

6.64849 

7.10485 

1.66896 

2.09762 

.01832 

.02436 


10 

11 

5.72912 

6.42781 

4.47828 

4.75691* 

3.49010 

4.43641 


11 

0 

1 

5.24082 

5.55967 

5.24082 

5.43448 

1.00000 

1.14629 

0 

.00676 


12 

13 

7.46024 

9.22255 

5.10668 

5.56127 

6.03381 

9.30925 

.12921 

.13956 


2 

5.9*»262 

5.66634 

1.33336 

.01349 

19 

0 

3.07154 

3.07154 

1.00000 

0 


3 

6.42373 

5.95318 

1.58610 

.02029 


1 

3.18101 

3.12594 

1.08465 

.01195 


5 

6 

7.01599 

7.83581 

8.98638 

6.2939? 

6.73948 

7.30617 

1.92421 

2.44137 

3.26353 

.02682 

.03354 

.04004 


2 

3 

4 

3.30163 

3.43552 

3.58559 

3.18741 

3.25671 

3.33514 

1.18134 

1.29288 

1.42320 

.02377 

.03545 

.04702 

12 

0 

4.80977 

.4.00977 

1.00000 

0 


5 

3.75551 

3.42421 

i. 57743 

.05849 


1 

5.07739 

4.96951 

1.13344 

.00739 


6 

3.95020 

3.52573 

1.76303 

.06965 


2 

5.39281 

5.15796 

1.29999 

.01474 


7 

4.17683 

3.64210 

1.99073 

.08113 


3 

U 

5 

5.77302 

6.24375 

6.84911 

•i. 38268 
5.65433 
5.98883 

1.51411 

1.79936 

2.19908 

.02204 

.02929 

.03652 


8 

9 

4. 4 4 535 

4.'r7075 

3.77664 

3.93351 

2.27703 

2.64786 

.09232 

.10343 


6 

7.66903 

6.41123 

2.79939 

.04371 


10 

5.17739 

4.II880 

3.14812 

.11448 


7 

8.87172 

6.96292 

3.80262 

.050&T 


11 

5.70582 

4.34078 

3.85929 

.12547 

13 


4.44543 

4.44543 




12 

6.43414 

4.61223 

4.95273 

.13640 

0 

1.00000 

0 


13 

7.53249 

4.95273 

6.84971 

.24729 

.15613 


1 

2 

67339 

4.93834 

4.57891 

4.73465 

1.12271 

1.27307 

.00803 

.01600 


14 

9.48326 

5.39507 

10.95449 


3 

5.24983 

4.91619 

1.46158 

.02393 

20 

0 

2.92381 

2.92381 

1.00000 

0 


U 

5.63112 

5.13596 

1.70535 

.03178 


1 

3.02334 

2.97148 

1.08078 

.01263 



6.10349 

5.39892 

2^03258 

.03960 


2 

3.13239 

3.02492 

1.17239 

.02510 


5 


3 

3. 2527 J 

3.08575 

1.27725 

.03744 


6 

6.71567 

5.72228 

2.495^ 

.04738 


4 

3.38650 

3.15392 

1.39847 

.04^64 


7 

7.55439 

6.12986 

3.20247 

.05513 




8 

8.80760 

6.66172 

4.41302 

.06285 


5 

3.53676 

3.23092 

1.54042 

.0617? 

Ik 


4.13360 

4.13360 




6 

3.70716 

3.31824 

I.7OO9O 

.073^ 

0 

1.00000 

0 


7 

3.90296 

3.41765 

1.91224 

.08555 


1 

4.33044 

4.24248 

1.11376 

.00867 


8 

4.13158 

3.53157 

2.16293 

.09732 


2 

4.55638 

4.37683 

1.25087 

.01726 


9 

4 . 40349 

3.66307 

2.47965 

.10901 


3 

4.81978 

4.52876 

1.41949 

.02580 




U 

5c 13240 

4.70707 

1.63192 

.03427 


10 

4.73461 

3.81626 

2.89260 

.12061 



5.51261 

4.91882 

1.90826 

.04270 


11 

5.15114 

3.99719 

3-45455 

.13215 




12 

5.69739 

4.21372 

4.26333 

.14362 


6 

5.98884 

5.17368 

2.28225 

.05107 


13 

6.46071 

4.47840 

5.52986 

.15503 


7 

6.62228 

5.49587 

2.81769 

.05921 


14 

7.63854 

4.81027 

7.79624 

.16640 


8 

7.47450 

5.88074 

3.64800 

.06771 




9 

8.79126 

6.39434 

5.11042 

.07598 


15 

9.83090 

5.24117 

13.02305 

.17772 

15 

0 

3.86369 

3.86369 

1.00000 

0 

21 

0 

2.79041 

2.79041 

1.00000 

0 


1 

4.03562 

3.95993 

1.10614 

.00931 


1 

2.88143 

2.83236 

1.07736 

.01331 


2 

4.14555 

3.98829 

1.23231 

.01931 


2 

2.98066 

2.87953 

1.16450 

.02645 


3 

4.45565 

4.19791 

1.38489 

.02770 


3 

3.08951 

2.93252 

1.26352 

.03944 


4 

4.71842 

4.34601 

1.57329 

.03679 


4 

3.20981 

2.99660 

1.37704 

.05228 


5 

5.03145 

4.51957 

1.81179 

.04587 


5 

3.34375 

3.05910 

1.50857 

.06498 


6 

5.41400 

4.72539 

2.12408 

.05479 


6 

3.47911 

3.12563 

1.646^ 

.07636 


7 

5.89618 

5.04264 

2.55029 

.06370 


7 

3.66576 

3.22034 

1.84678 

.09002 


8 

6.53211 

5.27618 

3.16796 

.07258 


8 

3.86318 

3.31777 

2.06948 

.10237 


9 

7.42624 

5.65781 

4.14339 

.08143 


9 

4.09428 

3.42921 

2.34504 

.11463 


10 

8.82181 

6.14628 

5.91549 

.09023 


10 

4.37040 

3.55785 

2.69521 


16 


3.62792 





11 

4.70837 

3.70760 

3.15498 

.13887 

0 

3.62792 

1.00000 

0 


12 

5.13650 

3.88429 

3.78653 

.15088 


1 

3.77964 

3.71064 

1.09962 

.00996 


13 

5.70365 

4.09575 

4.70770 

.16282 


2 

3.95037 

3.80507 

1.21661 

.01983 


14 

6.50821 

4.35408 

6.17984 

.17470 


3 

4.14479 

3.91330 

1. 35610 

.02961 








4 

4.36900 

4.03782 

1.52531 

.03931 


15 

7.78248 

4.67780 

8.90838 

.18653 



4.63202 





16 

10.29326 

5.09813 

15.70811 

.19831 


5 

4.18238 

1.73515 

.04895 






6 

4.94653 

4.35137 

2.00221 

.05851 

22 

0 

2.66944 

2.66944 

1.00000 

0 


7 

5.33290 

4.55154 

2.35426 

.06803 


1 

2.75318' 

2.70504 

1.07435 

.014012 


8 

5.82325 

4.79190 

2.83915 

.07748 


2 

2.84397 

2.74795 

1.15755 

.027827 


9 

6.47624 

5.08655 

3.55104 

.08689 


3 

2.94308 

2.79453 

1.25145 

.041472 



7.40814 



4 

3.05197 

2.84677 

1.35832 

.054956 


10 

5.45674 

4.69797 

.09626 








11 

8.90088 

5.93848 

6.85594 

.10559 


5 

3.17242 

2.90542 

1.48108 

.068287 

17 


3.42032 





6 

3.30680 

2.97131 

1.62361 

.081470 

0 

3.42032 

1.00000 

0 


7 

3.45826 

3.04552 

1.79138 

.094530 


1 

3.55532 

3.49188 

1.09391 

.01061 


8 

3.63087 

3.12950 

1.99170 

.10746 


2 

3.70612 

3.57318 

1.20313 

.02U3 


9 

3.83033 

3.22498 

2.23535 

.12029 


3 • 

3.&76I5 

3.66580 

1.33170 

.03154 



4.06J1&' 





4 

4.07015 

3.77171 

1.48543 

.04186 


10 

3.33411 

2.53C21 

.13301 



4.29455 




11 

4.34571 

3.45998 

2.92528 

.145a 


5 

3.89345 

1.67261 

.05210 


IP 

4.691BI 

3.60650 

3.43734 

4.14780 

.15817 


6 

4.55860 

4.03450 

1.90576 

.06227 


13 

5.13349 

3.77921 

.17065 


7 

4.87573 

4.19924 

2.20412 

.07236 


14 

5.72501 

3.98579 

5.19945 

.18304 


8 

5.26736 

4.39418 

2.60026 

.082J»0 






9 

5.76803 

4.62799 

3.15127 

.09237 


15 

6.57835 

4.23809 

6.91836 

.19538 



6.44180 





16 

7.97050 

4.55413 

10.23418 

.20765 


10 

4.91440 

3.97167 

.10230 


17 

10.91166 

4.96439 

19.32636 

.21989 


11 

7.41936 

5.27398 

5.32300 

.11219 








12 

9.032U 

5.73979 

7.96901 

.12204 
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TABIZ I.- TAIZJES GT LOCAL WBE lOHSER, P RKS SUlg RATIO, AID 


(A«a) 


p 



Pa 

0 

2.55931 

2.55931 

1.00000 

1 

2.63663 

2.59191 

1.07155 

2 

2.72021 

2.62854 

1.15131 

3 

2.81097 

2.66964 

1.24071 

4 

2.9IOU 

2.71559 

1.34175 

5 

3.01917 

2.76708 

1.45693 

6 

3.14004 

2.82478 

1.50952 

7 

3.87510 

2.88954 

1.74384 

8 

3.42766 

2.95435 

1.92598 

9 

3.60192 

3.04481 

2.14416 

10 

3.80386 

3.13837 

2.41057 

u 

4.04200 

3.24533 

2.74332 

12 

4.32897 

3.36862 

3.17120 

13 

4.68441 

3.51192 

3.74184 

14 

5.14181 

3.68084 

4*54240 

15 

5.76160 

3.88284 

5.74606 

16 

6.67259 

4.12943 

7.76366 

17 

8.21184 

4.43824 

11.84447 

0 

2.45857 

2.45857 

1.00000 

1 

2.53038 

2.48739 

1.06915 

2 

2.60761 

2.51974 

1.14573 

3 

2.69120 

2.55602 

1.23122 

4 

2.78202 

2.59660 

1.32717 

5 

2.88137 

2.64194 

1.43578 

6 

2.99085 

2.69267 

1.55985 

7 

3.11233 

2.74947 

1.70294 

8 

3.24831 

2.81309 

1.86990 

9 

3.40126 

2.88381 

2.06753 

10 

3.57857 

2.96549 

2.30507 

11 

3.78354 

3.05730 

2.59633 

12 

4.02611 

3.16209 

2.96196 

13 

4.31993 

3.28285 

^.43525 

14 

4.68616 

3.42314 

4.07188 

15 

5.16169 

3.58857 

4.97574 

16 

5.81451 

3.78616 

6.35862 

17 

6.79454 

4.02726 

8.74365 

IB 

8.51947 

4.32922 

. 13.84205 

0 

2.36619 

2.36619 

1.00000 

1 

2.43311 

2.39158 

1.06692 

2 

2.50490 

2.42023 

1.14078 

3 

2.58225 

2.45239 

1.22268 

4 

2.66584 

2.48815 

1.31421 

5 

2.75692 

2.52825 

1.41711 

6 

2.85665 

2.57296 


7 

2.96666 

2.62291 

1.66728 

8 

3.08099 

2.67881 

1.82163 

9 

3.22621 

2.74136 

2.00218 . 

10 

3.38185 

e.8ii64 

2.21653 

11 

3.56060 

2.89100 

2.47509 

12 

3.76908 

2.9^3 

2.79352 

13 

4.01684 

3.08381 

3.19547 

14 

4.31849 

3.20211 

3.71940 

15 

4.69712 

3.33960 

4.43072 

16 

5.19339 

3.50148 

5.45345 

17 

5.88489 

3.69496 

7.04972 

IB 

6.94816 

3.93093 

9.89298 

19 

8.91314 

4 c 22633 

16.38741 

0 

2.26118 

2.26118 

1.00000 

1 

2 

2.34380 

2.41071 

2.30354 

2.3288b 

1.06492 

1.13624 

3 

2.48254 

e. 35720 

1.21505 

4 

2.55994 

2.38897 

1*30255 

5 

2.64389 

2.42442 

1.40051 

6 

2.73534 

2.46403 

I.5IOT8 

7 

2.83560 

2.50808 

1.63601 

8 

2.94639 

2.55727 

1.7T^ 

9 

3.06978 

2.61226 

1.94606 

10 

3.20843 

2.64370 

2.14123 

11 

3.36613 

2.74282 

2.37366 

12 

3.54771 

2.00071 

2.65513 

13 

3.76027 

2.90907 

3.00338 

14 

4.01396 

3.00988 

3.44555 

15 

4.32457 

3.1258‘» 

4.02623 

16 

4.71747 

3.26064 

4.82275 

17 

Ifi 

5.23773 

5.97457 

3.41920 

3.60871 

5.98393 

7.03617 

19 

7.13932 

3.83975 

11.26064 

20 

9.42386 

4.12892 

19.74410 

0 

2.20269 

2.20269 

1.00000 

1 

2.26150 

2.22239 

1.06314 

2 

2.32415 

2.24468 

1*13222 

3 

2.39117 

2.26979 

1.20820 

4 

2.46318 

2.29795 

1.29226 


IKK ACB06S SHOCK WATK - C 


e 

P 

<Jb 

(deg) 

(dog) 


27 

5 

.014703 


6 

.029212 


7 

.043519 


8 

.057649 


9 

.071610 


10 

.0^414 


11 

.099068 


12 

.11259 


13 

.12628 


14 

.13927 


15 

.15244 


16 

.16551 


17 

.17850 


18 

.19141 


19 

.20424 


20 

.21702 


21 

.22974 




26 

0 

1 


1 

.015426 


2 

.030617 


3 

.045607 


4 

.060389 





5 

.074985 


6 

.089410 


7 

.10367 


8 

.11778 


9 

.13183 





10 

.14559 


u 

.15930 


12 

.17291 


13 

.18642 


14 

.19984 





15 

.21317 


16 

.22643 


17 

.23962 


IB 

.25276 


19 

) 


20 

.016149 


21 

.032053 


22 

.047707 



.063162 

29 

0 

1 

.078398 


2 

.093^ 


3 

.10631 


4 

.12301 



.13755 


5 

s 

.15196 


7 

.16622 


8 

.18036 


9 

.19438 



.20831 


10 



11 

.22214 


12 

.23588 


13 

.24955 


14 

.26315 

.27670 


15 



16 

0 


17 

.01688 


18 

.03349 


19 

.04985 



.06595 


20 



21 

.08185 


22 

.09752 



.11300 

30 

0 

.12830 


1 

.14342 


2 



3 

.15838 


4 

.17329 





5 

.20241 


6 

.21684 


7 



8 

.23116 


9 

,24539 



,25953 


10 

.27359 


11 

,28758 


12 



13 

.30152 


14 

0 



.01764 


16 

.03497 


17 

.05202 


18 

.06881 


19 




23 


2k 


25 


26 


27 


2.54085 

2.62517 

2.71711 

2.61810 

2.92984 

3.05449 

3.19487 

3.35498 

3.53985 

3.75706 

4.01751 

4.33836 

7^742 

5.29553 

6.08598 

7.37622 

10.10296 

2.13006 

2.10546 

2.24436 

2.30713 

2.37434 

2.44661 

2.52465 

2.60945 

2.70205 

2.89976 

2.91678 

3.04296 

3.10538 

3.34810 

3.53684 

3.75932 

4.02749 

4.35986 

4.78758 

5.36803 

6.22241 

7.67074 

11.04280 

2.06266 

2.11505 

2.17054 

2.22957 

2.29236 

2.36005 

2.43270 

2.51121 

2.59664 

2.69390 

2.79292 

2.90717 

3.03508 

3.17984 

3.34576 

3.53866 

3.76717 

4.04402 

4.38959 

4.83865 

5^45687 

6.38835 

8.04043 

2.00000 

2.04970 

2.10220 

2.15786 

2.21712 

2.28038 

2.34824 

2.42132 

2.50046 

2.586^ 

2.68100 

2.78510 

2.90088 

3.03082 

3.17820 

3.34766 

3.54542 

3.78065 

4.06734 

4.42795 


2.32939 

2.36445 

2.40346 

2.44693 

2.49534 

2.54944 

2.60990 

2.67778 

2.75428 

2.84104 

2.93990 
3.05365 
3.18570 
3- 3*^ 

3.52689 

3.75323 

4.03644 

2.13006 

2.14729 

2.16698 

2.10917 

2.21407 

2.24198 

2.27308 

2.30767 

2.34617 

2.37065 

2.43671 

2.489^ 

2.54937 

2.61606 

2.69124 

2.77640 

2.87344 

2.98^ 

3.U464 

3.26703 

3.44906 

3.67090 

3.94841 

2.06266 

2.07774 

2.09496 

2.11455 

2.13521 

2.16131 

2.18895 

2.219^ 

2.25386 

2.29151 

2.33402 

2.38101 

2.43337 

2.49183 

2.55740 

2.63123 

2.71487 

fi.81017 

2.91970 

3.04685 

3.19634 

3.37485 

3.59235 

2.00000 

2.01309 

2.02817 

2.04536 

2.06i^ 

2.08676 

2.11124 

2.13857 

2.16931 

2.20^ 

2.24016 

2.28175 

2.32799 

2.37953 

2.43701 

2.50149 

2.57407 

2.65620 

2.74978 

2.85731 


1.38571 

1.49044 

1.60857 

1.74297 

1.89742 

2.07680 

2.28776 

2.53991 

2.84643 

3.22752 

3.71441 

4.35896 

5.25280 

6.57644 

8.73972 

12.91636 

24.37689 

1.00000 

1.06148 

1.12856 

1.20202 

1.28293 

1.37252 

1.47228 

1.58425 

1.71071 

1.85492 

2.02095 

2.21432 

2.44239 

2.71591 

3.04990 

3.46732 

4.00428 

4.72109 

5.72715 

7.24294 

9.78926 

14.96338 

31.18958 

1.00000 

1.06001 

1.12523 

1.19647 

1.27431 

1.36067 
1.45616 
1.56258 
1*. 68225 
1.82347 

I . 97234 
2.15090 
2.35935 

2.60602 

2.90292 

3.26710 

3.72486 

4.31785 

5.11702 

6.25337 

7.99871 

II. 02428 
17*56086 

1.00000 

1.05869 

1.12228 

1.19144 

1.26706 

1.35004. 

1.44166 

1.54331 

1.65693 

1.78480 

1.92978 

2.0957* 

2.28775 

2.51256 

2.77947 

3.10201 

3.49958 

4.00222 

4.65845 

5.55196 


.08535 

.10167 

.U776 

.13365 

.14935 

.16488 

.18023 

.19544 

.21051 

.225^ 

.24025 

.25496 

.26956 

.20408 

.29851 

.31268 

.32718 


.01839 

.03646 

.05422 

.07170 

.08890 

.10585 

.12258 

.139(56 

.14525 

.17143 

.18735 

.20308 

.21866 

.23410 

.24941 

•86^ 

.27966 

.29463 

.30950 

.32429 

.33901 

.35367 


.01916 

.03^ 

. 056 ^ 

.07457 

.09251 

.11011 

.12744 

.14455 

.16209 

.17808 

.19454 

.21081 

.22690 

.24265 

.25864 

.27429 


.30524 

.32055 

.33576 

.35090 

.36595 


.01996 

.03953 

.05873 

.07743 

.09616 

.11442 

.13239 

.15010 

.16757 

.18479 

.20180 

.21861 

.23523 

.25167 

.26795 

.28408 

.30006 

.31592 

.33166 
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TABLE I.- VALOES 07 LOCAL MACE SDMBEB, PH E SSUEE RATIO, AID 
pressure COOEFTICIERr ACROSS SHOCK MATES - Continued 


6 

p 

Mb 

Me 


^a.b 

e 


Mb 

Me 


^e.b 

(deg) 

(deg) 



Pb 

% 

(deg) 

(deg) 



Pb 

% 

30 

20 

4.90159 

3.00520 

6.84081 

0.34730 

34 

0 

1.78829 

1.78829 

1.00000 

0 

21 

5.56424 

3.12879 

8.86354 

.36284 


1 

1.82960 

1.79493 

1.05453 

.023271 


22 

6.58991 

3.30392 

12.49954 

.37829 


2 

1.87291 

1,80309 

1.11302 

.046028 


23 

8.51233 

3.51725 

20.96744 

.39367 


3 

1.91837 

1.81285 

1.17591 

.060285 





4 

1.96630 

1.82427 

1.24382 

.090089 

31 

0 

1.94160 

1.94160 

1.00000 

0 



2.01688 




1 

1.98886 

1.95286 

1.05748 

.02076 


5 

1.83741 

1.31735 

.11145 


2 

2.03868 

1.96598 

1.11958 

.04110 


6 

2.07054 

1.85237 

1.39734 

.13240 


3 

2.09138 

1.98107 

1.18^4 

.06106 


7 

2.12758 

1.86926 

1.48470 

.15297 


4 

2.14730 

1.99823 

1.260^ 

.08064 


8 

2.18849 

1.88824 

1.58061 

.17318 





9 

2.25376 

1.90935 

1.68638 

.19304 


5 

2.20684 

2.01760 

1.34052 

.09989 





1.80374 



6 

2.27049 

2.03933 

1.42871 

.11880 


10 

2.32403 

1.93285 

.21259 


7 

2,33880 

2.06359 

1.52616 

.13741 


11 

2.40006 

1.95894 

1.93476 

.23182 


8 

2.41247 

2.09061 

1.63449 

.15574 


12 

2.48279 

1.98784 

2.08213 

.25078 


9 

2.49232 

2.12062 

1.75569 

.17379 


13 

2.57339 

2.01986 

2.24923 

.26948 






14 

2.67317 

2.05523 

2.44024 

.28793 


10 

2.57936 

2.15392 

1.89230 

.19160 





2.66102 

.30614 


11 

2.67484 

2.19086 

2.04755 

.20916 


15 

2.78406 

2.07055 


12 

2.78034 

2.23185 

2.22567 

.22651 


16 

2.90844 

2.13794 

2.91930 

.32413 


13 

2.89789 

2.27739 

2.43223 

.24364 


17 

3.04938 

2.18628 

3.22562 

.34192 


14 

3.03011 

2.32809 

2.67480 

.26058 


18 

3.21114 

2.24018 

3.59506 

.35953 




19 

3.39964 

2.30049 

4.04968 

.37696 


15 

3.18052 

2.38468 

2.96390 

.27735 



3.62346 

2.36828 

4.62314 

.39422 


16 

3.35393 

2.44806 

3.31456 

.29394 


20 


17 

3.55709 

2.51939 

3.74909 

.31038 


21 

3.89559 

2.44492 

5.36960 

.41134 


18 

3.79995 

2.60008 

4.30204 

.32668 


22 

4.23683 

2.53215 

6.38199 

.42831 


19 

4.09778 

2.69201 

5.02997 

.34285 


23 

4.68311 

2.63228 

7.83424 

.44517 




24 

5.30348 

2.76967 

10.09437 

.46191 


20 

4.47555 

2.79760 

6.03228 

.35890 




2.88475 

14.09971 

.47854 


21 

4.97767 

2.92012 

7.50125 

.37484 


25 

6.25348 


22 

5.69302 

3.06409 

9.86355 

.39068 


26 

7.99488 

3.04745 

23.15148 

.49509 


23 

6.83565 

3.23596 

14.29389 

.40644 




1.74345- 




24 

9.13076 

3.44528 

25.63452 

.42212 

35 

0 

1.74345 

1.00000 

0 





1 

1.78316 

1.74876 

1.05375 

.02415 

32 

0 

1.88707 

1.88707 

1.00000 

0 


2 

1.82468 

1.75553 

1.11126 

.04774 

1 

1.93213 

1.89664 

1.05639 

.02158 


3 

1.86822 

1.76380 

1.17296 

.07079 


2 

1.^956 

1.90799 

1.11716 

.04271 


4 

1.91398 

1.77361 

1.23939 

.09336 


3 

2 . 02 ^ 

1.92112 

1.18287 

.06342 



1.96221 

1.78504 

1.31116 

.11545 


4 

2.08253 

1.93620 

1.25420 

.08373 


5 





6 

2.01321 

1.79815 

1.38897 

.13710 


5 

2.13875 

1.95330 

1.33195 

.10367 


7 

2.06730 

1.81304 

1.47368 

.15834 


6 

2.19868 

1.97256 

1.41711 

.12326 


8 

2.12487 

1.82981 

1.56632 

.17918 


7 

2.26277 

2.00680 

1.51078 

.14251 


9 

2.18638 

1.84859 

1.66810 

.19966 


8 

2.33163 

2.01807 

1.61445 

.16146 




1.86953 

1.78054 

.21979 


9 

2.40596 

2.04478 

1.72982 

.18011 


10 

2.25238 





11 

2.32352 

1.89278 

1.90548 

.23960 


10 

2.48665 

2.07445 

1.85915 

.19849 


12 

2 . 400 ^ 

1.91855 

2.04521 

.25910 


11 

2.57474 

2.10730 

2.00522 

.21662 


13 

2.48453 

1.94707 

2.20263 

.27832 


12 

2.67149 

2.14373 

2.17150 

.23450 


14 

2.57658 

1.97862 

2.38143* 

.29727 


13 

14 

2.77856 

2.89812 

2.18409 

2.22897 

2.362^ 

2.58506 

.25215 

.26960 


15 

16 

2.67822 

2.79139 

2.01351 

2.05215 

2.58644 

2.82401 

.31596 

.33442 


15 

3.03292 

2.27884 

2.84700 

.28684 


17 

2.918^ 

2.09498 

3.10277 

.35266 


16 

3.18672 

2.33454 

3.16033 

.30390 


18 

3.06314 

2.14258 

3.43466 

.37069 


17 

3.36459 

2.39688 

3.54210 

.32080 


19 

3.22962 

2.19562 

3.83675 

.38853 


18 

19 

3.57385 

3.82531 

2.46700 

2.54630 

4.01779 

4.62734 

.33753 

.35413 


20 

21 

3.42442 

3.65692 

2.25495 

2.32^iS2 

4.33427 

4.96621 

.40619 

.42369 


20 

4.13577 

2.63661 

5.43708 

.37058 


22 

3.94150 

2.39697 

5.79616 

.44103 


21 

4.53321 

2.74033 

6.56585 

.38692 


23 

4.30153 

2.48272 

6.93526 

.45824 


22 

5.06850 

2.88280 

8.24971 

.40315 


24 

4.77837 

2.58113 

8.59705 

.47532 


23 

24 

5.84704 

7.13785 

3.00200 

3.17071 

11.033^ 

16.52504 

.41927 

.43531 


25 

26 

5.45400 

6.52305 

2.69523 

2 .te^l 

11.25052 

16.16503 

.49229 

.50915 


25 

9.97414 

3.37616 

32.42577 

.45127 


27 

8.62546 

2.98903 

28.38910 

.52591 

33 

0 

1 

2 

3 

4 

1.83608 

1.87918 

1.92442 

1.97206 

2.02235 

1.83608 

1.84413 

1.85381 

1.86350 

1.87836 

1.00000 

1.05541 

1.11497 

1.17920 

1.24872 

0 

.02242 

.04435 

.06583 

.08688 

36 

0 

1 

2 

3 

4 

1.70130 

1.73955 

1.77947 

1.82126 

1.86536 

1.70130 

1.70539 

1.71085 

1.71772 

1.72606 

1.00000 

1.05304 

1.10969 

1.17033 

1.23585 

0 

.025040 

.049487 

.073358 

.096830 


5 

6 

7 

8 
9 

2.07561 

2.13221 

2.19258 

2.25722 

2.32674 

1.89338 

1.91039 

1.92947 

1.95^2 

1.97459 

1.32426 

1.40668 

1.49703 

1.59657 

1.70686 

.10752 

.12779 

.14770 

.16727 

.18653 


5 

6 

7 

8 
9 

1.91119 

1.95980 

2.01124 

2.06585 

2.12402 

1.73654 

1.74734 

1.76042 

1.77522 

1.79185 

1.30563 

1.38147 

1.46381 

1.55356 

1.65178 

.11953 

.14189 

.16380 

.18530 

.20639 


10 

11 

12 

13 

14 

2.40188 

2.48351 

2.57274 

2.67094 

2.77983 

2,00099 

2.03026 

2.06268 

2.09659 

2.13838 

1.82982 

1.96784 

2.12398 

2.30217 

2.50757 

.20796 

.22417 

.24259 

.26076 

.27870 


10 

11 

12 

13 

14 

2.18626 

2.25305 

2.32517 

2.40336 

2.48870 

1.81048 

1.83118 

1.85418 

1.87960 

1.90778 

1.75992 

1.87943 

2.01251 

2.16155 

2.32982 

.22713 

.24749 

.26754 

.28728 

.30673 


15 

1 6 

17 

18 
19 

2.90165 

3.03936 

3 a 9689 

3.37977 

3.59589 

2.18255 

2.23168 

2.28644 

2.34775 

2.41669 

2.74709 

3.03020 

3.37020 

3.78644 

4.30816 

.29643 

.31396 

.33131 

.34848 

.36549 


15 

16 

17 

18 
19 

2.58245 

2.68612 

2.80180 

2.93216 

3.08076 

1.93889 

1.97330 

2.01136 

2.05355 

2.10040 

2.52146 

2.74161 

2.99750 

3.29879 

3.65894 

.32591 

.34483 

.36351 

.38197 

.40022 


20 

21 

22 

23 

24 

3.85704 

4.18188 

4.60196 

5.17619 

6.03149 

2.49464 

2.58339 

2.68528 

2.80347 

2.94229 

4.98175 

5.88545 

7.16241 

9.10556 

12.42298 

.38235 

.39908 

.41569 

.43218 

.44857 


20 

21 

22 

23 

24 

3.25251 

3.45439 

3.69669 

3.99543 

4.37714 

2.15260 

2.21098 

2.27^6 

2.35065 

2.43496 

4.09738 

4.64313 

5.34155 

6.26779 

7.55597 

.41827 

.43615 

.45386 

.47141 

.48883 


25 

26 

7.51479 

11.19767 

3.10795 

3.53991 

19.37661 

43.22636 

.46487 

.48109 


25 

26 

4.68989 

5.63258 

2.53169 

2.66431 

9.47123 

12.62122 

.50612 

.52329 


J 
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TABIZ I - VALDES 0? LOCAL MACH HDMBEH, PRESSURE RATIO, AHD 
PRESSURE COKFnCIEirr ACROSS SHOCK WAVES — Continued 


e 

3 

Mib 

Ma 

£a 


0 

3 

Mb 

Ma 

Pft 

^a.b 

(deg) 

(deg) 



Pb 

% 

(deg) 

(deg) 



Pb 

% 

36 

27 

6.85490 

2.77549 

18.77364 

0.54035 

39 

17 

2.51649 

1.79765 

2.75938 

0.39689 

28 

9-^9197 

2.93252 

36.14927 

.55732 


18 

2.61643 

1.82749 

2.99641 

.41661 






19 

2.72771 

1.86043 

3.27119 

.43607 

37 

0 

1.66164 

1.66164 

1.00000 

0 




1.09684 



1 

1.69857 

1.66458 

1.05244 

.02597 


20 

2.85280 

3.59373 

.45529 


2 

1.73706 

1.66883 

1.10831 

.05128 


21 

2.99499 

1,93714 

3.97793 

.47427 


3 

1.77726 

1.67443 

1.16800 

.07598 


22 

3.15879 

1.98185 

4.44366 

.49304 


k 

1.81934 

1.68140 

1.23196 

.10011 


23 

3.35052 

2.03163 

5.02033 

.51161 






24 

3.68530 

2.09759 

6.03867 

.52999 


5 

1.86351 

1.68980 

1.30070 

.12370 




2.14968 

6.71741 



6 

I.9100D 

1.69967 

1.37483 

.14678 


25 

3.85991 

.54821 


7 

1.95907 

1.71107 

1.45505 

.16938 


26 

4.21505 

2.22019 

8.04246 

.56627 


8 

2.01103 

1.72408 

1.54221 

.19153 


27 

4.686n 

2.30037 

9.97979 

.58418 


9 

2,06623 

1.73879 

1.63730 

.21325 


28 

5.35512 

2.39231 

13.08374 

.60196 




29 

6.41824 

2.49885 

18.86698 

.61961 


10 

2.12508 

1.75530 

1.74154 

.23458 




2.62389 

33.44886 

.63716 


11 

2.18809 

1.77373 

1.85637 

.25552 


30 

8.52952 


12 

2.25584 

1.79422 

1.98358 

.27612 





1.00000 



13 

2.32903 

1.81694 

2.12538 

.29638 

40 

0 

1.55572 

1.55572 

0 


ll» 

2.40896 

1.84205 

2.28541 

. 316 J ^3 


1 

1.58940 

1.55556 

1.05106 

.02887 





2 

1.62431 

1.55660 

1.10515 

.05693 


15 

2.49541 

1.86986 

2.46456 

.33599 


3 

1.66120 

1.55877 

1.16355 

.08467 


16 

2.59099 

1.90054 

2.66997 

.35537 


4 

1.69841 

1.56224 

1.22384 

.11085 


17 

2.69694 

1.93445 

2.90670 

.37449 




1.56694 

1.28916 

.13677 


18 

2.81543 

1.97195 

3.18269 

.39337 


5 

1.73791 


19 

2.94931 

2.01350 

3.50881 

.41203 


6 

7 

1.77912 

1.82243 

1.57276 

1.57993 

1.58841 

1.35914 

1.43431 

.16209 

.18681 


20 

3.10242 

2.05963 

3.90033 

.43048 


8 

1.86797 

1.51532 

.21098 


21 

3.28008 

2.11101 

4.37946 

.44873 


9 

1.91599 

1.59826 

1.60291 

.23462 


22 

3.48991 

2.16844 

4.97971 

.46679 



1.96679 

1.60950 

1.69799 



23 

3.74331 

2.23295 

5.75420 

.48469 


10 

.25777 


2 k 

4.05825 

2.30583 

6.79240 

.50244 


11 

2.02072 

1.62230 

1.80165 

.28046 



12 

2.07818 

1.636^ 

1.91519 

.30272 


25 

4.46512 

2.38873 

8.25775 

.52004 


13 

2.13960 

1.65272 

2.04007 

.32456 


26 

5.02050 

2.48383 

10.48377 

.53751 


14 

2.20564 

1.67062 

2.17838 

.34.603 


27 

5.84590 

2.59406 

14.27360 

. 55 l »87 



2.27684 

1.69040 

2.33224 

.36713 


28 

7.27143 

2.72345 

22.17482 

.57211 


15 


29 

10.76973 

2.87776 

48.84307 

.58927 


16 

17 

2.35412 

2.43844 

1.71233 

1.73651 

2.50474 

2.69953 

.3^789 

.40833 

38 

0 

1.62427 

1.62427 

1.00000 

0 


18 

2.53106 

1.76318 

2.92139 

.42846 

1 

1.66000 

1.62610 

1.05191 

.02691 


19 

2.63355 

1.79260 

3.17655 

.44832 


2 

3 

1.69720 

1.73595 

1.62925 

1.63363 

1.10711 

1.16595 

.05312 

.07867 


20 

2.74794 

1.82507 

3.47330 

.46791 


k 

1.77646 

1.63934 

1.22888 

.10361 


21 

22 

2.87691 

3.02399 

1.86290 

1.90062 

3.82297 

4.24135 

.48726 

.50637 


5 

6 

1.81891 

1.86348 

1.64639 

1.65484 

1.29635 

1.36892 

.12796 

.15177 


23 

24 

3.19*»12 

3.39425 

1.94465 

1.99364 

4.75127 

5.38688 

.52527 

.54396 


7 

8 
9 

1.91042 

1.95999 

2.01254 

1.66471 

1.67607 

1.6^3 

1.44727 

1.53211 

1.62441 

.17507 

.19788 

.22023 


25 

26 

27 

3.63476 

3.93174 

4.31206 

2.04837 

2.10980 

2.17916 

6.20177 

7.28497 

8.79627 

.56247 

.58081 

.59899 


10 

11 

2.06839 

2.12800 

1.70361 

1.71998 

1.72524 

1.83585 

.24217 

.26369 


28 

29 

4.82461 

5.57095 

2.25802 

2.34844 

11.05366 

14.79363 

.61702 

.63492 


12 

13 

lU 

2.19194 

2.260^ 

2.33512 

1.73827 

1.75849 

1.77819 

1.95797 

2.09337 

2.24461 

.28484 

.30562 

.32607 


30 

31 

6.81144 

9.55562 

2.47220 

2.57613 

22.19783 

43.84821 

.65270 

.67037 


15 

16 

17 

18 
19 

2. 4l604 
2.50464 
2.60229 
2.71076 
2.83237 

1.80577 

1.83318 

1.86344 

1.89686 

1.93381 

2.41463 

2.60744 

2.82795 

3.08280 

3.38091 

.34621 

.36605 

.38562 

.40492 

.42398 

41 

0 

1 

2 

3 

4 

1.52425 

1.55704 

1.59100 

1.62623 

1.66286 

1.52425 

1.92319 

1.52328 

1.52450 

1.52688 

1.00000 

1.05073 

1.10441 

1.16133 

1.22183 

0 

.02989 

.05892 

.0^14 

.U46l 


20 

21 

22 

23 

2 k 

2.97018 

3.12834 

3.31262 

3.53143 

3.79744 

1.97473 

2,02015 

2.07072 

2.12723 

2.19070 

3.73452 

4.16104 

4.68594 

5.34815 

6.21029 

.44281 

.46143 

.47985 

.49809 

.51616 


5 

6 

7 

8 
9 

1.70103 

1.74090 

1.78264 

1.82644 

1.87255 

1.53043 

1.53516 

1.54110 

1.54829 

1.55677 

1.28631 

1.35521 

1.42^ 

1.50845 

1.59408 

.14135 

.16743 

.19288 

.21774 

.24204 


25 

26 

27 

28 
29 

4.13102 

4.56731 

5.17392 

6.10326 

7.80868 

2.26238 

2=34390 

2.43741 

2.56549 

2=67296 

7.37982 

9.05803 

11.67110 

16.30565 

26.79741 

.53407 

.55184 

.56947 

.58699 

.6o4J»o 


10 

n 

12 

13 

14 

1.92121 

1.97274 

2.02749 

2.08588 

2.14839 

1.56658 

1.57780 

1.59049 

1.60474 

1.63064 

1.68679 

1.78755 

1.89753 

2.01813 

2.15104 

.26581 

.28910 

.31191 

.33429 

.35626 


30 

12.89714 

2.82462 

73.38925 

.62171 


15 

16 

2.21562 

2.28827 

1.63831 

1.65788 

2.29837 

2.46267 

.37784 

.39906 

39 

0 

1 

2 

1.58902 

1^62367 

1.65967 

1=58902 

1.58985 

1.59190 

1.00000 

1.05145 

1.10605 

0 

.02788 

.05500 


17 

18 
19 

2.36721 

2.45349 

2.54845 

1.67951 

1.70337 

1.72968 

2.64721 

2.85608 

3.09460 

.41993 

.44048 

.46073 


3 

k 

1.69713 

1.73622 

1.59517 

1.59970 

1. 16416 

1.22617 

.08142 

.10718 


20 

21 

2.65378 

2.77164 

1.79868 

1.79068 

3.36974 

3.69085 

.48070 

.50040 


5 

6 
7 

1« 77709 
1.81992 

1=86495 

1.60550 

1.61261 

1.62107 

1.20251 

1.36371 

1.44036 

.13232 

.15687 

.18087 


2? 

23 

24 

2.90492 

3.05749 

3.23473 

1.82601 

1.86509 

1.90^4 

4.07076 

4.52755 

5.08756 

.51985 

.53907 

.55807 


8 

9 

1.91239 

1.96255 

1.63094 

1.64227 

1.52317 

1.61298 

.20436 

.22735 


25 

26 

3.44438 

3.69807 

1.95667 

2.01053 

2,070^ 

2.13921 

5.79072 

6.70059 

.57687 

.59549 


10 

2.01575 

1.65514 

1.71076 

.24989 


27 

28 

4.01421 

4.42429 

7.92491 

9.66250 

.6139 j 

.63221 


U 

12 

2.07236 

2.13285 

1.66963 

1.68584 

I.8I77O 

1.93523 

.27200 

.29370 


29 

4.98692 

2.21677 

12.32147 

.65034 


13 

2.19774 

1.70390 

2.06508 

.31501 


30 

31 

5.83108 

2.30570 

16.90715 

.66834 


lU 

2.26769 

1.72394 

2.20939 

.33597 


7.31588 

2,40871 

26.70940 

.68622 


15 

2. 34345 

1.74612 

2.37081 

.35659 


32 

11.16425 

2.52958 

62.42147 

, .70398 


16 

2.42599 

1.77061 

2.55271 

.37689 
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TABU I.- TALOE 07 LOCAL MACH RMSER, FRB5SUKE RATIO, AKD 
FISSSURE COEPncIER A0RC6S SHOCK VA7XS - Continned 


e 



Ma 

Ea 


e 

P 

Mb 


Ea 

^a.b 

(d»g) 




Pb 

% 

(d«g) 

(d*g) 



Pb 

1b 

k2 

0 

1.49448 

1.49448 

1.00000 

0 

44 

15 

2.05902 

1.50014 

2.22011 

0.41113 


1 

1.52646 

1.49254 

1.05047 

.03094 


16 

2.12085 

1.51398 

2.36559 

.43372 


2 

1.55953 

1.49172 

1.10379 

.0^6 


17 

2.18729 

1.52938 

2.52675 

.*•5589 


3 

1.59084 

1 . 4^20 

1.16026 

.09046 


18 

2.25905 

1.54644 

2.70637 

.47767 


l» 

1.63013 

1.49331 

1.22140 

.U902 


19 

2.33696 

1.56530 

2.90795 

.49908 


5 

1.66642 

1.49592 

1.28389 

.14604 


20 

2.42205 

1.58610 

3.13593 

.52014 


6 

1.70602 

1.50047 

1.35186 

.17270 


21 

2.51562 

1.60901 

3.39602 

.54088 


7 

1.74533 

1.50437 

1.42453 

.19909 


22 

2.61929 

1.63424 

3.69573 

.56132 


8 

1.78759 

1.51037 

1.50251 

.22465 


23 

2.73518 

1.66202 

4.04507 

.58147 


9 

1.83196 

1.51758 

1.58642 

.24962 


24 

2.86606 

1.69262 

4.45777 

.60135 


10 

1.87871 

1.52603 

1.67703 

.27402 


25 

3.01565 

1.72639 

4.95312 

.62098 


11 

1.92809 

1.53583 

1.77522 

.29790 


26 

3.18913 

1.76371 

5.55910 

.64038 


12 

1.98043 

1.54697 

1.88207 

.32128 


27 

3.39390 

1.80508 

6.31798 

.65956 


13 

2.03608 

1.55958 

1.99382 

.34419 


28 

3.64100 

1.85107 

7.29665 

-67B53 


u* 

2.09550 

1.57370 

2.12706 

.36667 


29 

3.94787 

1.90240 

8.60767 

.69731 


15 

2.15919 

1.58941 

2.26861 

.38873 


30 

4.34390 

1.95998 

10.45639 

.71592 


16 

2.22779 

1.60689 

2.42582 

.41041 


31 

4.88378 

2,02495 

13.26101 

.73437 


17 

2.30202 

1.62622 

2.60146 

.43172 


32 

5.68455 

2.09877 

18.02541 

.75267 


18 

2.38280 

1.64758 

2.79914 

.45268 


33 

7.06275 

2.18337 

27.91591 

.77084 

.76888 


19 

2.47126 

1.67112 

3.02345 

.47332 


34 

10.41342 

2.29901 

60.88204 


20 

2.56883 

1.69707 

3.28032 

.49366 

45 

0 

1.41421 

1.41421 

1.00000 

0 


21 

2.67731 

1.72566 

3.57758 

.51371 


1 

1.44426 

1.40982 

1.05010 

.03431 

.06748 


22 

2 c 79904 

1.75719 

3.92581 

.53350 


2 

1.47521 

1.40648 

1.10280 


23 

2.93714 

1.79199 

4.33962 

.55303 


3 

1.50714 

1.40419 

1.15836 

.09960 


2k 

3.09586 

1.83048 

4.83980 

.57233 


4 

1.54015 

1.40293 

1,21704 

-13071 


25 

3.28113 

1.87316 

5.45696 

.59142 


5 

1.57434 

1.40269 

1.27916 

.16090 


26 

3.50161 

1.92063 

6.23811 

.61030 


6 

1.60983 

1.40348 

1.34507 

.19022 


27 

3.77045 

1.97364 

7.25935 

.62899 


7 

1.64673 

1.40529 

1.41516 

.21871 


28 

4.10893 

2.03311 

8.65247 

.64751 


8 

1.68518 

1.40814 

1.48991 

.24645 


29 

4.55417 

2.10024 

10.66728 

.66587 


9 

1.72536 

1.41205 

1.56983 

. 273**6 


30 

5.17863 

2.17653 

13.84204 

.68408 


10 

1.76742 

1.41703 

1.65554 

.29979 


31 

6.14967 

2.26399 

19.58813 

.70216 


11 

1.81159 

1.42311 

1.74775 

.32549 


32 

7.98864 

2.38362 

33.16941 

.72011 


12 

1.85809 

1.43032 

1.84730 

.35059 


33 

14.19485 

2.48414 

105.08535 

.73795 


13 

1.90720 

1.43872 

1.95515 

.37513 




14 

1.95922 

1.44834 

2.07248 

.39914 


0 

l.k6628 

1.46628 

1.00000 

0 





2.20066 

.42265 

1 

1.49755 

1.46349 

1.05029 

.03203 


15 

2.01452 

l .‘>5925 


2 

1.52984 

1.46179 

1.10333 

. .06307 


16 

2.07352 

1.47151 

2.34137 

.44569 


3 

1.56325 

1.46118 

1.15941 

.09319 


17 

2.13674 

1.48521 

2.49664 

.46829 


4 

1.59788 

1.46165 

1.21882 

.12243 


18 

2.20479 

1.50043 

2.66897 

.49047 




19 

2.27839 

1.51729 

2.86144 

.51227 


5 

1.63385 

1.46320 

1.28190 

.15086 



2.35843 


3.07796 

.53369 


6 

1.67130 

1 . 46 ^ 

1.34907 

.17853 


20 

1.53591 


7 

1.71037 

1.46959 

1.42075 

.20547 


21 

2.44604 

1.55643 

3 . 323**8 

.55477 


8 

1.75122 

1.47447 

1.49749 

.23174 


22 

2.54259 

1.57903 

3.60444 

.57553 


9 

1 . 79**04 

1.48050 

1.57988 

.25738 


23 

2.64985 

1.60390 

3.92932 

.59597 




24 

2.77011 

Ic 63127 

4.30955 

.61614 


10 

1.83906 

1.48772 

1.66862 

.28242 





4.76088 

.63603 


11 

1.88651 

1.49617 

1.76455 

.30690 


25 

2.90641 

1.66142 


12 

1.93668 

1.50591 

1.86864 

.33085 


26 

3.06287 

1.69468 

5.30568 

.65567 


13 

1.98991 

1.51698 

1.98205 

.35430 


27 

3.24525 

1 . 731«»3 

5.97680 

.67508 


lU 

2.04657 

1.52947 

2.10617 

.37728 


28 

3.46192 

1.77215 

6.82452 

.69427 




29 

3.72556 

1.81741 

7.92987 

.71325 


15 

2.10714 

1.543*^5 

2.24267 

.39983 



4.05655 

1.86793 

9.43244 

.73205 


16 

2.17214 

1.55902 

2.39362 

.42196 


30 


17 

2.24223 

1-57629 

2.56152 

.44370 


31 

4.49028 

1.92458 

n. 59*^85 

.75067 


18 

2.31820 

1; 59539 

2.74953 

.46507 


32 

5.09509 

1.98849 

14.97662 

.76913 


19 

2.40103 

1.61646 

2.96164 

.48610 


33 

6.02650 

2.06110 

21.01927 

.78744 





34 

7.75492 

2.14431 

34.91428 

.80562 


20 

21 

2.49191 

2.59237 

1.63969 

1 . 6^28 

3.20294 

3.48010 

.50680 

.52720 


35 

13.13487 

2.24066 

100.47277 

.82367 


22 

2.70435 

1.69346 

3.80196 

.54731 



1.39016 

1^39016 

1.00000 



23 

2.83381 

1.72502 

4.18819 

.56716 

46 

0 

0 


2 U 

2.97391 

1.75881 

4.63254 

.58675 


1 

2 

1.41969 

1.45008 

1.38498 

1.38088 

1.05010 

1.10274 

.03551 

.06980 


25 

3.13997 

1.79676 

5.18317 

.60612 


3 

1.48138 

1.37779 

1.15813 

.10294 


26 

3.33394 

1.83873 

5.86488 

.62526 


4 

1.51372 

1.37573 

1.21661 

.13505 


27 

28 

3.56680 

3.85318 

1.88545 

1.93762 

6.73684 

7.88996 

.64420 

.66295 


5 

1.54715 

1 . 37**64 

1.27839 

.16615 


29 

4.21794 

1.99614 

9.48750 

.68152 


6 

7 

1.58181 

1.61778 

1.37460 

1.37540 

1.34384 

1 . 4133 ** 

.19631 

.225& 


30 

4.70573 

2.06218 

11.84954 

.69994 


8 

1.65521 

1.37744 

1.48728 

.25408 


31 

5.40747 

2.13722 

15.70056 

.71820 


9 

1.69426 

1.38037 

1.56626 

.28181 


32 

33 

6.54844 

8.93919 

2.22324 

2.32207 

23.10298 » 
43.19541 

.73634 

.75435 


10 

11 

1.73507 

1.77783 

1.38431 

1.38936 

1.65076 

1.74144 

.30881 

.33512 

kk 

0 

1 

2 

1.43955 

1.47017 

1.50175 

1.43955 

1.43595 

1.43340 

1.00000 

1.05016 

1.10300 

1.15878 

1.21777 

0 

.03315 

.06524 


12 

13 

14 

1.82279 

1.87015 

1.92023 

1.39545 

1 . 40 ^ 

1 . 4 U 02 

1.83915 

1.94474 

2.05931 

.36080 

.38589 

.41041 


3 

>» 

1.53439 

1.56816 

1.43194 

1.43154 

.09634 

. 1^1 


15 

16 

1.97330 

2 . 02 ^ 

1.42055 

1.43138 

2.18408 

2.32064 

.43441 

.45790 


5 

6 
7 

1.60320 

1.63960 

1.67754 

1.43215 

1.43385 

1.43659 

1.28033 
1.34680 
1. 41765 

.15581 

.18429 

.21202 


17 

18 
19 

2.09018 

2.15495 

2.22476 

l.Ul »353 

1.45708 

1.47212 

2.47077 

2.63675 

2.82133 

.48093 

.50351 

.52568 


8 

9 

1.71712 

1.75855 

1.44044 

1.44536 

1.49329 

1.57435 

.23900 

.26532 


20 

21 

2.30039 
2. 38282 

1.48878 

1.50715 

3.02795 

3.26098 

. 547**6 

.56888 


10 

1.80201 

1.45143 

1.66148 

.29101 


22 

2.47321 

1.52740 

3.52598 

.5899** 


11 

12 

1.84775 

1.89597 

1.45868 

1.46707 

1.75542 

1.85710 

.31608 

.34062 


23 

24 

2.57309 ' 

2.68435 

1.54968 

1.57419 

3.83023 

4.18338 

. 61068 
.63112 

. 

13 

lU 

1,94702 
2c 00123 

1.47675 

1.48774 

1.96754 

2.08804 

.36461 

.37474 


25 

2.80952 

1.60116 

4.59851 

.65127 
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TABLE I.- VALUES OF LOCAL MACH HUMBEP, PRESSUHE RATIO, AHD 
pressure CQKFFICIEirr ACROSS SHOCK WAVES - Continued 


(4«e) 


k6 


P 

(deg) 


26 

27 

28 

29 

30 

31 

32 

33 
3U 

35 

0 

1 

2 

3 

k 

5 

6 

7 

8 

9 

10 
11 
12 
13 
lU 

15 

16 

17 

18 

19 

20 
21 
22 
23 
2k 

25 

26 

27 

28 

29 

30 

31 

32 

33 
3k 

35 

36 

0 

1 

2 

3 

k 

5 

6 

7 


10 

11 

12 

13 

lU 

15 

16 

17 

18 

19 

20 
21 
22 
23 
2k 

25 

26 

27 

28 

29 

30 

31 


Mb 

Ma 

Pb 

J.95193 
j. 11618 
J. 30874 
J. 53915 

1.63086 

1.66361 

1.69980 

1.73988 

5.09384 

5.69551 

6.44239 

7.39491 

3.82213 
i. 18188 
L 66173 
5.31*930 
5.45951 

1.78442 

1.83413 

1.88987 

1.95274 

2.02416 

8.65246 

10.39077 

12.95259 

17.10800 

25.02251 

B.74799 

2.10599 

46.03221 

1.36733 

1.39641 

1.42630 

1.45706 

1.48878 

1.36733 

1.36141 

1.35654 

1.35269 

1.34984 

1.00000 

1.05016 

1.10280 

1.15815 

1.21646 

1.52154 

1.5551*1* 

1.59060 

1.^12 

1.66516 

1.3**797 

1.34708 

1.3**716 

1.34821 

1.35024 

1.27800 

1.34310 

1.41211 

1.48545 

1.56359 

1.70485 

1.74637 

1.78993 

1.83573 

1.88405 

1.35326 

1.35727 

1.36232 

1.36841 

1.37560 

1.64707 

1.73650 

1.83261 

1.93624 

2.04839 

1.93516 

1.9891*3 

2.04726 

2.10912 

2.17560 

1.38391 

1.39339 

1.40411 

1.41614 

1.4295** 

2.17022 

2.30313 

2.44879 

2.60925 

2.78^ 

2.24736 

2.32526 

2.41032 

2.50383 

2.60741 

1.44440 

1.46084 

1.47898 

1.49895 

1.52092 

2.98505 

3.20733 

3.45870 

3.74545 

4.07583 

2.72317 

2.85386 

3.00320 

3.17632 

3.38059 

1.5**507 

1.57165 

1.60090 

1.6331** 

1.66877 

4.46089 

4.91572 

5.46154 

6.12913 

6.96494 

3.62700 

3.93285 

4.32733 

4.86465 

5.66067 

1.70822 

1.75205 

1.80096 

1.85579 

1.91764 

8.04246 

9.48532 

11.51871 

14.60078 

19.82908 

7.02769 

10.33190 

1.98788 

2.06836 

30.65294 

66.44672 

1.34562 

1.371*31 

1.1*0376 

1.43464 

1.46522 

1.34562 

1.33897 

1.3333** 

1.32876 

1.32515 

1.00000 

1.05028 

1.10299 

1.15835 

1.21660 

1.49738 

1.53062 

1.561*67 

1.60075 

1.63789 

1.32253 

1.32084 

1.32016 

1.32034 

1.32151 

1.27799 

1.34285 

1.41075 

1.48434 

1.56185 

1.67658 

1.71700 

1.75929 

1.80370 

1.85044 

1.32364 
1.32672 
1-. 33077 
1.33585 
1.34190 

1.64444 

1.73283 

1.82758 

1.92951 

2.03959 

1.89980 

1.95212 

2.00769 

2.06698 

2.13050 

1.34908 

1.35736 

1.36677 

1.37739 

1.38929 

2.15885 

2.28864 

2.43042 

2.58609 

2.75788 

2.19886 

2.27280 

2.35321 

2.44121 

2.53819 

1.40253 

1.41722 

1.43345 

1.45134 

1.47103 

2.94856 

3.16158 

3.40126 

3.67309 

3.98424 

2.64594 

2.76675 

2.90369 

3.06091 

3.24422 

1.49269 
1.51649 
1.54266 
'' 1.57147 
1.60322 

4.34413 

4.76546 

5.26577 

5.86997 

6.61467 

3.46207 

3.72728 

1.63828 

1.67711 

7.55598 

8.78447 


% 


(deg) 


0,67115 

.69078 

.71018 

.72936 

. 71*833 

.76711 

.78572 

. 8 o 1 i 17 

.82247 

.84064 


.03675 

.07219 

.10642 

.13951 

.17155 

.20259 

.23270 

.26195 

.29037 

.31804 

. 31 * 1*98 

.37125 

.39689 

.42193 

.44641 

.47036 

.49381 

.51680 

.53931* 

.56147 

.58321 

.60458 

.62561 

.64632 

.66671 

.68683 

.70667 

.72627 

.71*563 

.76477 

.78371 

.80246 

.82104 

.8391*5 

.85772 

.87585 


.03803 

.071*66 

.11000 

.14413 

.17712 

. 20 ^ 

.23968 

.27003 

.29919 

.32752 

.35511 

.38198 

.40816 

.43372 

.45868 

.48308 

.50696 

.53031* 

.55326 

.57573 

.59779 

.61947 

.64078 

.66174 

.68238 

.70272 

.72277 

.74255 

.76209 

.78139 

.80047 


48 


49 


50 


P 

(deg) 


32 

33 

34 

35 

36 

37 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

il 

il 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

0 

1 

2 

3 

4 

5 

6 

7 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Mb 

Ma 

Za 

Pb 


4.06049 

4.49758 

5.10813 

1.72024 

1.76836 

1.82230 

10.45639 

12.86653 

16.64529 

0.81935 

.83805 

.85657 

6.05125 

7.81289 

13.43954 

1.88312 

1.95221 

2.03135 

23.42636 

39.16270 

116.20903 

.87492 

.89314 

.91121 

1.32501 

1.35337 

1.38245 

1.41230 

1.44301 

1.32501 

1.31763 

1.31130 

1.30598 

1.30164 

1.00000 

1.05048 

1.10333 

1.15878 

1.21704 

0 

.03937 

.07724 

.11372 

.14891 

1.47465 

1.50731 

1.54108 

1.57607 

1.61239 

1.29827 

1.29585 

1.29435 

1.29378 

1.29413 

1.27839 

1.34310 

1.41151 

1.48399 

1.56096 

.18288 

.21573 

.24753 

.27835 

.30824 

1.65019 

1.68960 

1.73080 

1.77397 

1.81933 

1.29540 

1.29760 

1.30074 

1.30483 

1.30991 

1.64290 

1.73037 

1.82401 

1.92455 

2.03286 

.33727 

.36549 

.39295 

.41970 

.44578 

1.86712 

1.91764 

1.97121 

2.02822 

2.08914 

1.31599 

1.32311 

1.33132 

1.34065 

1.35117 

2.14994 

2.27699 

2.41543 

2.56^ 

2.73362 

.47123 

.49609 

.52038 

.54416 

.56744 

2.15449 

2.22495 

2.30130 

2.38451 

2.47579 

1.36293 

1.37602 

1.39053 

1.40654 

1.42419 

2.91792 

3.12296 

3.35260 

3.6U70 

3.90652 

.59026 

.61264 

.63461 

.65619 

.67740 

2.57667 

2.68909 

2.81562 

2.95967 

3.12592 

1.44360 

1.46494 

1.48840 

1.51417 

1.54254 

4.24521 

4.63861 

5.10146 

5.65428 

6.32660 

,69828 

.71883 

.73908 

.75904 

.77875 

3.32102 

3.55475 

3.84229 

4.20868 

4.69905 

1.57379 

1.60830 

1.64650 

1.68894 

1.73628 

7.16241 

8.23036 

9.64375 

11.60395 

14.50661 

.79820 

.81742 

.836U2 

.85522 

.87383 

5.40551 

6.55748 

8.98915 

1.78933 

1.84915 

1.89961 

19.25024 

28.40795 

53.52952 

.89227 

.91055 

.92869 

1. 30541 

1.33348 

1.36225 

1.39174 

1.42204 

1.30541 

1.29731 

1.29028 

1.28425 

1.27920 

1.00000 

1.05072 

1.10380 

1.15940 

1.21777 

0 

.04075 

.07991 

.11756 

.15384 

1.45322 

1.48536 

1.51856 

1.55292 

1.58854 

1.27510 

1.27194 

1.26972 

1.26837 

1.26795 

1.27916 

1.34383 

1.41210 

1.48436 

1.56095 

.18884 

.22263 

.25529 

.28693 

.31756 

1.62554 

1.66408 

1.70426 

1.74634 

1.79047 

1.26843 

1.26977 

1.27204 

1.27525 

1^27937 

1.64237 

1.72917 

1.82185 

1.92125 

2.02809 

.34729 

.37617 

.40422 

.43154 

.45814 

1.83687 

1.88581 

1.93761 

1.99260 

2.05120 

1.28445 

1.2^2 

1.29760 

1.30574 

1.31499 

2.14331 

2.26807 

2.40364 

2.55161 

2.71386 

.48407 

.50939 

.53411 

.55827 

.58192 

2.11391 

2.18131 

2.25409 

2.33313 

2.41947 

1.32540 

1.33703 

1.34997 

1.36428 

1.38009 

2.89268 

3.090^ 

3.31189 

3.56009 

3.84102 

.60507 

.62776 

.65002 

.67186 

.69333 

2.51443 

2.61969 

2.73741 

2.87044 

3.02262 

1.39749 

1.41662 

1.43765 

1.46075 

1.48613 

4.16179 

4.53177 

4.96352 

5.47426 

6.08824 

.71442 

.73518 

.75562 

.77576 

.79562 

3.19929 

3.40813 

3.66064 

3.97506 

4.38240 

1.51406 

1.54482 

1.57878 

1.61636 

1.65811 

6.84082 

7.78552 

9.00756 

10.65120 

12.98191 

.81521 

.83455 

.85366 

.87256 

.89126 



NACA TN No. 1143 
(Supplement) 


TABLE I.~ YALOES 07 LOCAL MACH HDMBER, PKESSUK E RATIO, AHD 
PRESSURE caEFncrEITr ACROSS SHOCK WAYE - Continued 


e 

P 


M 



e 

P 

>s> 

M, 


^a.b 

(deg) 

(dog) 


Pb 

% 

(deg) 

(deg) 

a 

Pb 

% 

50 

35 

4.94092 

1.70467 

16.54698 

0.90977 

52 

35 

4.31141 

1.55729 

13.29968 

0.94527 


36 

5.77744 

1.75684 

22.68537 

.92811 


36 

4.83682 

1.59767 

16.78182 

.96369 


37 

7.24492 

1.81567 

35.76868 

.94629 


37 

5.60756 

1.64269 

22.61361 

.98193 


38 

11.02198 

1.88247 

83.00475 

.96432 


38 

6.90708 

1.69313 

34.39544 

1.00000 








39 

9.89463 

1.74999 

70.76017 

1.01791 

51 

0 

1.28676 

1.28676 

1.00000 

0 








1 

1.31461 

1.27794 

1.05105 

.04220 

53 

0 

1.25214 

1,25214 

1.00000 

0 


2 

1.34310 

1.27020 

1.10441 

.08268 


1 

1.27969 

1.24189 

1.05190 

.04528 


3 

1.37229 

1.26347 

1.16026 

.12157 


2 

1.30781 

1.23275 

1.10605 

.08858 


k 

1.40225 

1.25773 

1.21882 

.15898 


3 

1.33656 

1.22465 

1.16262 

.13005 





1.28033 



4 

1.36600 

1.21756 

1.22183 

.16983 


5 

1.43304 

1.25294 

.19501 








6 

1.46474 

1.24908 

1.34507 

.22976 


5 

1.39619 

1.21142 

1.28389 

.20805 


7 

1.49745 

1.24613 

1.41333 

.26333 


6 

1.42721 

1.20621 

1.34907 

.24481 


8 

1.53125 

1.24408 

1 . 48^5 

.29577 


7 

1.45914 

1.20190 

1.41763 

.28022 


9 

1.56624 

1.24290 

1.56183 

.32718 


8 

1.49205 

1.19846 

1.4^1 

.31438 






.35762 


9 

1.52604 

1.19589 

1.56625 

.34736 


10 

1.60255 

1.24260 

1.64290 








n 

1.64030 

1.24317 

1.72916 

.38715 


10 

1.56122 

1.19415 

1.64707 

.37925 


12 

1.679^ 

1.24463 

1.82118 

.41582 


11 

1.59770 

1.19325 

1.73281 

.41011 


13 

1.72072 

1.24696 

1.91962 

.44370 


12 

1.63560 

1.19319 

1.82401 

.44003 


14 

1.76374 

1.25020 

2.02525 

.47082 


13 

1.67508 

1.19395 

1.92126 

.46904 








14 

1.71629 

1.19555 

2.02525 

.49722 


15 

1.80891 

1.25434 

2.13895 

.49725 





2.13677 

.52462 


16 

1.85646 

1.25943 

2.26176 

.52301 


15 

1.75941 

1.19800 


17 

1.90668 

1.26547 

2.39492 

.54814 


16 

1.80465 

1.20130 

2.25676 

.55127 


18 

1.95988 

1.27251 

2.53987 

.57270 


17 

1.85225 

1.20547 

2.38629 

.57724 


19 

2.01645 

1.28059 

2.69835 

.59670 


18 

1.90248 

1.21053 

2.52664 

.60255 




19 

1.95566 

1.21652 

2.67932 

.62726 


20 

2.07682 

1.28975 

2.87247 

.62018 




2.84613 

.65139 


21 

2.14152 

I.3OO05 

3.06478 

.64318 


20 

2.01216 

1.22346 


22 

2.21119 

1.31155 

3.27844 

.66572 


21 

2.07241 

1.23140 

3.02926 

.67497 


23 

2.28657 

1.32432 

3.51734 

.68782 


22 

2.13693 

1.24037 

3.23135 

.69805 


24 

2.36861 

1.33845 

3.78644 

.70952 


23 

2.20633 

1.25044 

3.45565 

.72065 




24 

2.28136 

1.26166 

3.70619 

.74280 


25 

2.45845 

1.35403 

4.09202 

.73084 








26 

2.55756 

1.37119 

4 . 4^229 

.75179 


25 

2.36292 

1.27410 

3.98804 

.76453 


27 

2.66777 

1.39005 

4.84808 

.77241 


26 

2.45212 

1.28784 

4.30767 

.78585 


28 

2.79151 

1.41076 

5.32406 

5.89051 

. 7^1 

.&27I 


27 

2.55039 

1.30299 

4.67348 

.80680 


29 

2.93197 

1.43350 


28 

2.65951 

1.31965 

5.09652 

.82739 




1.45850 

6.57643 

.83244 


29 

2.78180 

1.33795 

5.59167 

.84766 


30 

3.09353 





31 

3.28233 

1.48598 

7.42463 

.85190 


30 

2.92034 

1.35803 

6.17951 

.86761 


32 

3.50735 

1.51625 

8.50117 

.87111 


31 

3.07931 

1.38008 

6.88921 

.88726 


33 

3.78233 

1.54966 

9.91359 

.89009 


32 

3.26455 

1.40429 

7.76366 

.90^ 


34 

4.12960 

1.58664 

11 . 84 ^ 

.90886 


33 

3.48454 

1.43090 

8.86847 

.92577 





14.66843 



34 

3.75215 

1.46019 

10.30955 

.94465 


35 

4.58848 

1.62770 

.92743 







36 

5.23674 

1.67349 

19.15633 

.94582 


35 

4.08807 

1.49252 

12.26935 

.96330 


37 

6.25775 

1.72479 

27.42567 

.96403 


36 

4.52825 

1.52828 

15.09156 

.98175 


38 

8.24709 

1.78263 

47.75734 

.98209 


37 

5.14217 

1.56798 

19.50936 

1.00000 








38 

6.08831 

1.61224 

27.41609 

1. 01807 

52 

0 

1.26902 

1.26902 

1.00000 

0 


39 

7.84757 

1.66183 

45.65954 

1.03597 


1 

1.29670 

1.25948 

1.05144 

.04370 







2 

1.32498 

1.25103 

1.10516 

.08557 


40 

13.37365 

1.71693 

132.92279 

1.05371 


3 

1.35392 

1.24364 

1.16131 

.12571 








4 

1.38359 

1.23720 

1.22017 

.16430 

54 

0 

1.23606 

1.23606 

1.00000 

0 







1 

1.26353 

1.22509 

1.05243 

.04691 


5 

1.41404 

1.23173 

I.28I89 

.20140 


2 

1.29155 

1.21520 

1.10710 

.09172 


6 

1.44538 

1.22720 

1.34680 

.237^ 

.27163 


3 

1.32016 

1.20^ 

1.16416 

.13456 


7 

1.47766 

1.22354 

1.41517 


4 

1.34943 

1.19873 

1.22383 

.17560 


8 

1.51097 

1.22079 

1.48728 

.30491 





1.28631 

1.35086 



9 

1.54543 

1.21891 

1.56357 

.33709 


5 

1.37942 

1.19194 

.21495 








6 

1.41018 

1.18607 

.25277 


10 

1.58114 

1.21788 

1.64446 

.36826 


7 

1.44181 

1.18109 

1.42075 

.20914 


11 

1.61820 

1.21769 

1.73036 

. 39 ti 45 


8 

1.47440 

1.17701 

1.49329 

.32417 


12 

1.65677 

1.21837 

1.82188 

.42775 


9 

1.50801 

1.17379 

1.56982 

.35796 


13 

1.6^00 

1.21989 

1.91963 

.45620 





1.65074 

.39059 


14 

1.73905 

1.22229 

2.02429 

.48384 


10 

1.54274 

1.17135 



11 

1.57871 

1.16978 

1.73648 

.42214 


15 

1.78314 

1.22557 

2.13679 

.51075 


12 

1.61605 

1.16899 

1.82758 

.45269 


16 

1.82945 

1.22972 

2.25801 

.53696 


13 

1.65487 

1.16904 

1.92455 

.48229 


17 

1.87828 

1.23480 

2.38915 

.56251 


14 

1.69536 

1.17087 

2.02809 

.51099 


18 

19 

1.92990 

1.98467 

1.24082 

1.24781 

2.53157 

2.68688 

.58745 

.6ILB0 


15 

1.73765 

1.17155 

2.13897 

.53880 




16 

1.78195 

1.17404 

2.25801 

.56597 


20 

2.04298 

1.25582 

2.85703 

.63561 


17 

1.82848 

1.17737 

2.38629 

.59234 


21 

22 

2^10531 

2.17223 

1.26489 

1.27507 

3.04435 

3.25173 



18 

19 

1.87750 

1.92929 

1.18154 

1.18659 

2.52500 

2.67556 

.61803 

.64308 


23 

24 

2.24442 

2.32271 

1.28643 

1.29904 

3.48272 

3.74176 

.70408 

.72601 


20 

21 

1.98421 

2.04264 

1.19254 

1.19943 

2.83966 

3.01932 

.66752 

.69139 


25 

2.40812 

1.31298 

4.03448 

.74753 


22 

2.10505 

1.20729 

3.21701 

.71473 

.73756 

.75992 


26 

27 

2.50192 

2.60571 

1.32835 

1.34526 

4.36812 

4.75217 

.76868 

.78947 


23 

24 

2.17202 

2.24420 

1.21616 

1.22610 

3.43570 

3.67910 


28 

29 

2.72156 

2.^217 

1.36383 

1.38423 

5.19927 

5.72668 

.80992 

.83006 


25 

26 

2.32241 

2.40765 

1.23718 

1.24945 

3.95183 

4.25971 

.70184 

.80333 


30 

3.00119 

1.40663 

6.35861 

.84990 


27 

2.50117 

1.26300 

4.61025 

.82443 

.84516 

.86553 


31 

3.17365 

1.43123 

7.13007 

.86946 


28 

2.60453 

1.27793 

5.01322 


32 

3.37670 

1.45827 

8.09364 

.08876 


29 

2.71975 

1.29434 

5.48166 


33 

34 

3.62101 

3.92327 

1.46806 

1.52092 

9.33218 

10.98415 

.90782 

.92665 


30 

2.84947 

1.31236 

6.03330 

.88558 


10 


NACA TN No. 1143 
(Supplement) 


TABIZ I.- VALUES OF LOCAL MACH IWMBEE, PFESSURK RATIO, AHD 
PHB5SUHE ACItOGS SBDCK VAVSS * CoQ^lnuodl 


e 

P 


Ma 



e 

P 

Mb 

Ma 

Za 

x.t 

( 4 »b) 

i ^ B ) 





( 4 eg) 

(&« 8 ) 




It 

54 

31 

2.99721 

1.33213 

6.69290 

0.90532 

56 

25 

2.25415 

1.16852 

3.90771 

0.81750 

32 

3.16784 

1.35382 

7.49613 

.92477 


26 

2.33300 

1.17822 

4.19775 

.83930 


33 

3.36824 

1.37764 

8.49634 

.94394 


27 

2.41891 

1.18899 

4.52508 

.86066 


34 

3.60863 

1.40381 

9.776^ 

.96286 


28 

2.51311 

1.20092 

4.89763 

.88161 




29 

2.61718 

1.21408 

5.32572 

.90218 


35 

3.90484 

1.43262 

n. 47643 

.98154 




1.22856 

5.82313 



36 

4.28320 

1.46441 

13.84205 

1.00000 


30 

2.73312 

.92239 


37 

4.79140 

1.49957 

17.36357 

1.01825 


31 

2.86357 

1.24447 

6.40854 

,94225 


38 

5.52791 

1.53859 

23.16703 

1.03631 


32 

3.01204 

1.26192 

7.10806 

.96180 


39 

6.74212 

1.58209 

34.54341 

1.05418 


33 

3.18337 

1.28106 

95920 

.98104 






34 

3.38442 

1.30205 

9.01802 

1.00000 


40 

9.37684 

1.63082 

66.97239 

1.07189 


35 

3.62531 

1.32508 

10.37199 

1.01869 

55 

0 

1.22077 

1.22077 

1.00000 

0 


36 

3.92173 

1.35038 

12.1^1 

1.03714 

1 

1.24822 

1.20908 

1.05305 

.04864 


37 

4.29964 

1.37822 

14.65711 

1.05535 


2 

1.27618 

1.19855 

1.10831 

.09501 


38 

4.80^4 

1.40893 

18.35382 

1.07335 


3 

1.30471 

1.18909 

1.16595 

.13927 


39 

5.53675 

1.44289 

24.41461 

1.09114 


4 

1.33386 

1.18067 

1.22617 

.18160 


40 

6.73301 

1.48057 

36.18410 

1.10874 


5 

1.36370 

1.17322 

1.28917 

.22214 


41 

9.28385 

1.52256 

68.94509 

1.12617 


6 

1.39429 

1.16672 

1.35521 

.26103 




1.19236 




7 

1.42570 

1.16111 

1.42455 

.29839 

57 

0 

1.19236 

1.00000 

0 


8 

1.45^ 

1.15638 

1.49749 

.33432 


1 

1.21991 

1.17918 

1.05453 

.05235 


9 

1.49130 

1.15249 

1.57436 

.36894 


2 

1.24792 

1:16722 

1.11126 

.10206 





3 

1.27644 

1.15640 

1.17033 

.14935 


10 

1.52567 

1.14943 

1.65554 

.40233 


4 

1.30553 

1.14665 

1.23196 

.19442 


11 

1.56123 

1.14719 

1.74146 

.43457 





1.29634 

.23745 


12 

1.59808 

1.14574 

1.83261 

. 4^4 


5 

1.33524 

1.13792 


13 

1.63636 

1.14509 

1.9^53 

.49592 


6 

1.36563 

1.13015 

1.36371 

.27860 


14 

1.67620 

1.14522 

2.03286 

.$2516 


7 

1.39678 

1 . 12330 ' 

1.43431 

.31802 





8 

1.42875 

1.11733 

1.50845 

.35582 


15 

1^71778 

1.14615 

2.14332 

.55352 


9 

1.46163 

1.11221 

1.58643 

.39214 


16 

1.76127 

1.14787 

2.26176 

.58107 





1.66862 

.42708 


17 

1.^7 

1.15039 

2.38915 

.60785 


10 

1.49550 

1.10791 


18 

1.85483 

1.15373 

2.52664 

.63391 


11 

1.53046 

1.10441 

1.75543 

.46073 


19 

1.90542 

1.15791 

2.67556 

.65929 


12 

1.56661 

1.10169 

1.84730 

.49319 




13 

1 . 6 o 407 

1.09973 

1.94475 

.52454 


20 

1.95896 

1.16294 

2.83751 

.68404 


14 

1.64296 

1.09854 

2.04839 

.55484 


21 

2.01580 

1.16885 

3.01438 

.70819 




1.09810 

2.15888 

.58418 


22 

2.07639 

1.17567 

3.20848 

.73178 


15 

1.68344 


23 

2.14123 

1.18345 

3.42257 

.75483 


16 

1.72566 

1.09841 

2.27699 

.61260 


24 

2.21094 

1.19222 

3.66007 

.77740 


17 

1.76982 

1.09947 

2.40364 

.64018 





18 

1.81611 

1.10128 

2.53987 

.66696 


25 

2.28625 

1.20204 

3.92521 

.79949 


19 

1.86478 

1.10387 

2.68688 

.69300 


26 

2.36806 

1.21297 

4.22330 

.82114 



1.91611 


2.84613 

.71833 


27 

2.45748 

1.22508 

4.56IH 

.84238 


20 

1.10723 


28 

2.55591 

1.23843 

4.94742 

.86322 


21 

1.97041 

1.11138 

3.01932 

.74301 


29 

2.66511 

1.25313 

5.39374 

.88370 


22 

23 

2.02806 

2.08950 

1.11636 

1.12218 

3.20848 

3.41605 

.76707 

.79054 


30 

2.78737 

1.26929 

5.91560 

.90383 


24 

2.15523 

1.12887 

3.64502 

.81347 


31 

2.92572 

1.28703 

6.53435 

.92364 



2.22588 

1.13647 

3.89903 

.83589 


32 

3.08425 

1.30648 

7.280^ 

.94314 


25 


33 

3.26870 

1.32782 

8.19757 

.96236 


26 

2. 30220 

1.14503 

4.18260 

.85782 


34 

3.48734 

1.35125 

9.35393 

.98131 


27 

2.38509 

1.15459 

4.50144 

.87930 




28 

2.47569 

1.16522 

4.86278 

.90035 


35 

3.75267 

1.37698 

10.85776 

1,00000 


29 

2.57538 

1.17697 

5.27601 

.92100 


36 

4.08469 

1.40531 

12.89486 

1,01846 



2.68597 

1.18993 

5.75347 

.94126 


37 

4.51787 

1.436^ 

15.81213 

1.03670 


30 


38 

5.11821 

1.47111 

20.34079 

1.05473 


31 

2.80977 

1.20419 

6.31177 

.96117 


39 

6.03358 

1.50947 

28.33208 

1.07257 


32 

2.94984 

1.21984 

6.97378 

.98074 




33 

3.11033 

1.23700 

7.77189 

1.00000 


40 

7.69872 

1.55221 

46.23275 

1.09023 


34 

3.29703 

1.25582 

8.75357 

1.01896 


41 

12.52648 

1.60009 

122.67166 

1.10773 


35 

3.51833 

1.27646 

9.99121 

1.03764 

56 

0 

1.20621 

1.20621 

1.00000 

0 


36 

3.78688 

1.29910 

11.60109 

1.05606 

1 

1.23369 

1.19378 

1.05375 

.05045 


31 

4.12294 

1.32397 

13.78232 

1.07423 


2 

1.26164 

1.18252 

1.10969 

.09845 


38 

4.56142 

1.35132 

16.90714 

1.09218 


3 

1.29013 

1.17238 

1.16799 

.14419 


39 

5.16924 

1.38149 

21.76052 

1.10991 


4 

1.31923 

1-. 16331 

1.22887 

.18787 


40 

6.09646 

1.41485 

30.33227 

1.12744 


5 

1.34896 

1.15521 

1.29250 

.22963 


41 

7.78514 

1.45186 

49.56835 

1.14478 


6 

1.37943 

1.14807 

1.35916 

.26^ 


42 

12.70348 

1.49310 

132.25979 

1.16195 


7 

1.41067 

1.14164 

1 . 42 ^ 

.30801 

58 


1.17918 

1.17918 

1.00000 



8 

1.44280 

1.13650 

1.50253 

.34487 

0 

0 


9 

1.47583 

1.13198 

1.57987 

.38033 


1 

2 

1.20686 

1.23498 

1 . 1^22 

1.15255 

1.05542 

1.11302 

.05436 

.10586 


10 

11 

1.50992 

1.54513 

1.12828 

1.12540 

1.66148 

1.74774 

.41449 

.44743 


3 

4 

1.26357 

1.29271 

1.14102 

1.13061 

1.17297 

1.23547 

.15476 

.20130 


12 

13 

14 

1.58159 

1.61925 

1.65874 

1.12331 

1.12200 

1.12144 

1.83915 

1.93582 

2.03961 

.47924 

.50^ 

.53978 


6 

7 

1.32244 

1.35284 

1.38394 

1.12122 

1.11285 

1.10538 

1.30071 

1.36892 

1.44036 

.24564 

.28796 

.32846 


15 

1.69971 

1.12167 

2.14992 

.56362 


8 

1.41585 

1.09881 

1.51533 

.36724 


16 

1.74252 

1.12268 

2.26807 

.59661 


9 

1.44863 

1.09309 

1.59409 

. 40443 


17 

18 
19 

1.78734 

1.83439 

1.88395 

1.12446 

1.12701 

1.13036 

2.39492 

2.53157 

2.67932 

.62379 

.65021 

.67592 


10 

U 

12 

1.48236 

1.51713 

1.55305 

1.08819 

1.08408 

1.08076 

1.67705 

1.76457 

1.85710 

.44017 

.47454 

.50765 


20 

21 

1.93629 

1.99176 

1.13453 

1.13954 

CO 0 
OJ 

.70097 

>72539 


13 

14 

1.59024 

1.62880 

1- 07821 

1.07640 

1.95517 

2.05932 

.53958 

.57042 


22 

23 

24 

2.05077 

2.11377 

2.38134 

1.14540 

1.15216 

1.15986 

II 

.74921 

.77249 

.79524 


15 

16 

1.66888 

1.71064 

1.07531 

1.07496 

2.17022 

2.28864 

.60023 

.62909 
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TABIZ I.- VALUES OF LOCAL MACH HUMBER, PRESSURE RATIO, AND 
PRESSURE COEFFICIUrr ACROSS SHOCK WAVES - Continued 


e 

(dog) 

3 

(dog) 

»<b 


Pb 

% 

e 

(dog) 

3 

(dog) 

»*b 

«a 

Ea , 

Pb 


58 

17 

1.75425 

1.07535 

2.41543 

0.65706 

60 

10 

1.45981 

1.05056 

1.69801 

0.46792 


18 

1.79992 

1.07647 

2.55161 

.68419 


11 

1.49446 

1.04530 

1.78756 

.50375 


19 

1.84786 

1.07832 

2.69835 

.71054 


12 

1.53015 

1.04083 

1.88204 

.53817 








13 

1.56705 

1.03711 

1.98204 

.57130 


20 

1.89834 

1.08093 

2.85702 

.73616 


14 

1.60524 

1.03411 

2.08804 

.60321 


21 

1.95166 

1.08429 

3.02926 

.76108 








22 

2.00817 

1.08843 

3.21701 

.78536 


15 

1.64485 

1.03183 

2.20066 

.63397 


23 

2.06827 

1.09337 

3.42257 

.80903 


16 

1.68601 

1.03028 

2.32064 

.66369 


2 k 

2.13245 

1.09914 

3.64877 

.83213 


17 

1.72890 

1.02941 

2.44879 

.69242 








18 

1.77370 

1.02924 

2.58609 

.72023 


25 

2.20127 

1.10576 

3.89903 

.85469 


19 

1.82061 

1.02976 

2.73362 

.74718 


26 

2.27543 

1.11327 

4.17758 

.87674 








27 

2.35576 

1.12172 

4.48973 

.8^32 


20 

1.86986 

1.03098 

2.89268 

.77332 


28 

2.44329 

1.13115 

4.84216 

.91945 


21 

1.92174 

1.03290 

3.06478 

.79871 


29 

2.53928 

1.14162 

5.24346 

.94016 


22 

1.97655 

1.03553 

3.25173 

.82339 








23 

2.03465 

1.03889 

3.45565 

.84740 


30 

2.64534 

1.15319 

5.70487 

.96047 


24 

2.0^7 

1.04299 

3.679x0 

.87080 


31 

2.76355 

1 c 16595 

6.24133 

.98041 








32 

2.89660 

1.17998 

6.87320 

1.00000 


25 

2.16251 

1.04785 

3.92521 

.89360 


33 

3.04811 

1.19537 

7.62890 

1.01926 


26 

2.23336 

1.05350 

4.19775 

.91586 


34 

3.22305 

1.21225 

8.54944 

1.03820 


27 

2.30976 

1.05996 

4.50144 

.93760 








28 

2.39257 

1.06728 

4.84216 

.95885 


35 

3.42852 

1.23075 

9.69613 

1.05686 


29 

2.48286 

1.07550 

5.22736 

.97964 


36 

3.67496 

1.25103 

11.1^00 

1.07523 








37 

3.97868 

1.27328 

13.11538 

1.09336 


30 

2.58199 

1.08465 

5.66667 

1.00000 


38 

4.36671 

1.29771 

15.83248 

1.11124 


31 

2.69164 

1.09480 

6.17265 

1.01995 


39 

4.88820 

1.32458 

19.88200 

1.12889 


32 

2.81401 

1.10602 

6.76214 

1.03953 








33 

2.95196 

1.11836 

7.45813 

1.05874 


40 

5.64473 

1.35421 

26.56793 

I.IA634 


34 

3.10935 

1.13192 

8.29290 

1.07761 


41 

6.89470 

1.38696 

39.71914 

1.16358 








U2 

9.62343 

1.42330 

77.53810 

1.18065 


35 

3.29153 

1.14680 

9.31323 

1.09617 








36 

3.50613 

1.16310 

10.58965 

1.1X442 

59 

0 

1.16663 

1.16663 

1.00000 

0 


37 

3.76452 

1.18095 

12.23349 

1.13239 


1 

1.19450 

1.15189 

1.05639 

.05646 


38 

4.08459 

1.20052 

14.43171 

1.15010 


2 

1.222H 

1.13845 

1.11497 

.10985 


39 

4.49641 

1.22197 

17.52384 

1.16756 


3 

1.25150 

1.12623 

1.17591 

.16045 








4 

1.28075 

1.11515 

1.23939 

.20849 


40 

5.05564 

1.24552 

22.19785 

1.18479 








41 

5.88053 

1.27142 

30.09140 

1.20X80 


5 

1.31056 

1.10513 

1.30562 

.25420 


42 

7.28682 

1.29997 

46,29381 

1.21861 


6 

1.34101 

1.09611 

1.37482 

.29776 


43 

10.62250 

1.33152 

98.56617 

1.23523 


7 

1.37215 

1.08804 

1.44725 

.33935 








8 

1.4 o 405 

1.08087 

1.52317 

.37912 

61 

0 

1.14335 

1.14335 

1.00000 

0 


9 

1.43680 

1.07457 

1.60^ 

.41722 


1 

1.17176 

1.12^4 

1.05868 

.06106 








2 

1.20052 

1.11195 

1.11958 

.11853 


10 

1.47046 

1.06909 

1.68679 

.45376 


3 

1.22970 

1,09828 

1.18287 

.17276 


11 

1.50513 

1.06440 

1.77523 

.48886 


4 

1.25935 

1.08582 

1.24872 

.22404 


12 

1.54091 

1.06050 

1.86864 

.52263 








13 

1.57790 

1.05735 

1.96754 

.55515 


5 

1.26951 

1.07449 

1.31735 

.27264 


14 

1.61623 

1.05493 

2.07248 

.58652 


6 

1.32026 

1.06422 

1.38897 

.31878 








7 

1.35166 

1.05494 

1.46383 

.36268 


15 

1.65602 

1.05324 

2.18409 

.6X682 


8 

1. 38376 

1.04660 

1.54221 

.40452 


16 

1.69743 

1,05228 

2.30313 

,64611 


9 

1.41665 

1.03914 

1.62440 

.44447 


17 

1.74062 

1.05202 

2.43042 

.67446 








18 

1.78579 

1.05248 

2.56696 

.70194 


10 

1.45040 

1.03253 

1.71076 

.48267 


19 

1.83315 

1.05365 

2.713^ 

.72859 


11 

1.48510 

1.02672 

1.80166 

.51925 








12 

1.52084 

1.02170 

1.89753 

.55435 


20 

1.88294 

1.05554 

2.87247 

.75447 


13 

1.55772 

1.01742 

1.99885 

.58807 


21 

1.93545 

1.05816 

3.04435 

.77964 


14 

1.59585 

1.01388 

2.10617 

.62050 


22 

1.99101 

1.06152 

3.23135 

.80412 








23 

2.05001 

1.06564 

3.43570 

.82797 


15 

1.63536 

1.01104 

2.22011 

.65174 


24 

2.11288 

1.07055 

3.66007 

.85122 


16 

1.67639 

1.00890 

2.34137 

.681B7 








17 

1.71909 

1.00745 

2.47077 

.71097 


25 

2.18018 

1.07625 

3.90771 

.87392 


18 

1.76364 

1.00668 

2.60925 

.73910 


26 

2.25252 

1.08280 

4.18260 

.89608 


19 

1.81024 

1.00659 

2.75788 

.76633 


27 

2.33070 

1,09022 

4.48973 

.91774 








28 

2.41564 

1.09855 

4.83533 

.93894 


20 

1.85911 

1.00717 

2.91792 

.79272 


29 

2.50^2 

1.10117 

5.22736 

.95970 


21 

1.91052 

1.00843 

3.090^ 

.81832 








22 

1.96476 

1.01038 

3.27844 

.84318 


30 

2.61079 

1.11816 

5.67616 

.98005 


23 

2.02217 

1.01302 

3.48272 

.86735 


31 

2.72432 

1.12274 

6.19535 

1.00000 


24 

2.08316 

1.0x636 

3.70619 

.89087 


32 

2.85152 

1.14210 

6.80332 

1.01959 








33 

2.99559 

1.15590 

7.52541 

1.03^3 


25 

2.14821 

1.02043 

3.95IB3 

.91378 


34 

3.16089 

1.16397 

8.39771 

1.05775 


26 

2.21788 

1.02525 

4.22330 

.93611 








27 

2.29265 

1.03083 

4.52^ 

.95790 


35 

3.35349 

1.18762 

9.47325 

1.07636 


28 

2.37393 

1.03722 

4.86278 

.97919 


36 

3.58227 

1.20^ 

10.83337 

1.09468 


29 

2.46213 

1.04444 

5.24346 

1.00000 


37 

3.86065 

1.21834 

12.60945 

1.11274 








38 

4.21032 

1.24758 

15.02857 

1.13054 


30 

2.55870 

1.05253 

5.67616 

1.02036 


39 

4.66898 

1.27157 

18.51961 

1.148X0 


31 

2.66519 

1.06154 

6.17265 

1.04030 








32 

2.78362 

1.07153 

6.74855 

1.05984 


40 

5.30993 

1.29796 

24.002X8 

1.16545 


33 

2.91659 

1.08256 

7.42498 

1.07900 


41 

6.30127 

1.32704 

33.86900 

I.XB253 


34 

3.06758 

1.09469 

8.23136 

1.09782 


42 

8.15969 

1.35920 

56.90567 

1.19953 














35 

3.24135 

1.10802 

9.20976 

1. 11630 

60 

0 

1. 15470 

1.15470 

1.00000 

0 


36 

3.44462 

1.12263 

10.42262 

1.13447 


1 

I.1S28I 

1.13913 

1.05748 

.05869 


37 

3.68722 

1,13863 

11.96675 

1.15234 


2 

1.21128 

1.12492 

1.11715 

.1X407 


38 

3.98431 

1.15617 

14.00080 

1.16994 


3 

1.24021 

1.11200 

1.17919 

.16643 


39 

4.36069 

1.17537 

16.80389 

1.18729 


4 

1.26963 

1.10024 

1.24379 

.21606 














40 

4.86049 

1.19643 

20.91698 

1.20438 


5 

1.29959 

1.08956 

1.31115 

.26318 


41 

5.57221 

1.21953 

27.54355 

1.22125 


6 

1.33016 

1.07991 

1.38149 

.30802 


42 

6.70976 

1.24494 

40.01234 

1.23791 


7 

1.36139 

1.07123 

1.45505 

.35075 


43 

9.00334 

1« 27294 

72.17563 

1.25437 


8 

1.39336 

1.06349 

1.53211 

.39149 








9 

1.42614 

1.05661 

1.61296 

.43053 

62 

0 

1.13257 

1,13257 

1.00000 

0 








1 

1.16134 

1.11527 

1.06001 

.06356 








2 

1.19044 

1.09945 

1.12228 

.12326 
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TABLE I.— VAUBB 01 LOCAL MACH BOMBER, PRESSURE RATIO, AHD 
PRESSURE COESnCIEIlT ACROSS STOCK WAVES - Continued 


(dog) 


62 


63 


p 

(«l«6) 

Mb 

Ma 

3 

1.21994 

1.08503 

4 

1.24988 

1.07187 

5 

1.28033 

1.05987 

6 

1.31132 

1.04897 

7 

1.34294 

1.03907 

8 

1.37527 

1.03015 

9 

1.40834 

1.02212 

10 

1.44225 

1.01497 

n 

1.48051 

1.01097 

12 

1.51292 

1.00303 

13 

1.54988 

.99818 

14 

1.58806 

.99416 

15 

1.62757 

.99077 

16 

1.66858 

.98809 

17 

1.71121 

.98608 

18 

1.75564 

.98474 

19 

1.80207 

.98406 

20 

1.85070 

.98404 

21 

1.90180 

.9^67 

22 

1.95565 

.98597 

23 

2.01258 

.98794 

24 

2.07297 

.99058 

25 

2.13728 

.99391 

26 

2.20605 

.99795 

27 

2.27992 

1.00272 

28 

2.35967 

1.00824 

29 

2.44623 

1.01454 

30 

2.54078 

1.02165 

31 

2.64478 

1.02962 

32 

2.76008 

1.03849 

33 

2,88908 

1.04831 

34 

3.03498 

1.05914 

35 

3,20207 

1.07107 

36 

3.39638 

1.08415 

37 

3.62660 

1.09850 

38 

3.90591 

1.11421 

39 

4.25535 

1.13141 

40 

4.71130 

1.15025 

41 

5.34344 

1.17090 

42 

6.30846 

1.19357 

43 

8.06950 

1.21848 

0 

1.12233 

1.12233 

1 

1.15152 

1.10410 

2 

I.1B103 

1.08726 

3 

1.21092 

1.07223 

4 

1.24123 

1.05835 

5 

1.27201 

1.04567 

6 

1 

1.30334 

1.33527 

1.36786 

1.03413 

1.02363 

1.01412 

9 

1.40120 

1.00553 

10 

1.43535 

.99781 

11 

1.47040 

.99093 

12 

1.50644 

.98483 

13 

1.54357 

.97949 

14 

1.58189 

.97488 

15 

1.62152 

.97098 

16 

1.66261 

.96777 

17 

1.70529 

.96522 

18 

1.74973 

.96334 

19 

1.79612 

.96210 

20 

1.84467 

.96151 

21 

1.89563 

.96155 

22 

1.94927 

.96224 

23 

2.00591 

.96357 

24 

2.06593 

.96555 

25 

2.12976 

.96819 

26 

2.19791 

.97151 

27 

2.27101 

.97551 

28 

2.34979 

.98023 

29 

2.43515 

.98567 

30 

2.52820 

.99188 

31 

2,63031 

.99889 

32 

2.74323 

1.00673 

33 

2.86919 

1.01545 

34 

3.om6 

1.02510 

35 

3- 17311 

1.03575 

36 

3.36051 

1,04745 

37 

3.58122 

1.06030 

38 

3.84695 

1.07437 

39 

4,17610 

1.08978 


Pb 


1.18693 

I.25U20 

1.32^25 

1.39731* 

I.U7368 

1.55357 

1.63730 

1.72521* 

1.81770 

I . 91519 
2.01813 
2.12710 

2.24268 

2.36559 

2.49^ 

2.63675 

2.78698 

2.94856 

3.12296 

3.31189 

3.51731* 

3.71*176 

3.98804 

1*.25971 

4.56m 

i *.89763 

5.27601 

5.70487 

6.19535 

6.76214 

7.42498 

8.21107 

9.15^ 

10.32510 

II. 79568 
13.70921 
16.30313 

20.02154 

25.80256 

36.02961 

59.05900 

1.00000 

1.06149 

1.12523 

1.19146 

1.26029 

1.33195 

1.40668 

1.48471 

1.56632 

1.65181 

1.71*15** 

1.83587 

I . 93523 

2.04011 

2.15104 

2.26865 

2.39362 

2.52675 

2 . 668 ^ 

2.82133 

2.98505 

3.16158 

3.35260 

3.56009 

3.78644 

4.03448 

4.30767 

4.61025 

4.94742 

5.32572 

5.7531*7 

6.24133 
6.80332 
7.1*5813 
8 23136 

9.15895 

10.29303 

II. 71209 
13.51*033 

15.98624 


0.1791*3 

.23246 

.28258 

.33010 

.37521 

.41812 

.45902 

.49808 

.53293 

.57190 

.60549 

.63846 

.67016 

.70070 

.73016 

.75860 

.78610 

.81272 

.83852 

.86355 

.88785 

.91148 

.931*1*7 

.95686 

.97869 

1.00000 

1.02081 

1.04115 

1.06106 

1.08055 

1.09965 

1.11839 

1.13678 

1.15484 

1.17261 

1.19008 

1.20729 

1.22424 

1.24096 

1.2571*5 

1.27373 


.06625 

.12826 

.18653 

.24135 

.29309 

.34201 

.38837 

.43239 

.47427 

.51418 

.55229 

.58873 

.62364 

.65712 

.68928 

.72022 

.75002 

.77877 

.80653 

.83336 

.85934 

.88452 

.90891* 

.93266 

.95571 

.97815 

1.00000 

1.02131 

1.04210 

1.06240 

1.08226 

1.10168 

1,12070 

1.13934 

1. 15762 
1.17557 
1.19320 
1.21053 
1.22^^59 


(deg) 


63 


3 

(deg) 


65 


40 

41 

42 

43 

44 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 


4.50533 

5.17503 

6.02443 

7.1*7513 

10.93593 

1.11260 

1.14230 

1.17229 

1.20263 

1,23329 

1.26458 
1.29631 
1. 32862 

1.36159 

1.39526 

1.42974 

1.46509 

1.50142 

1.53881 

1.57739 

1.61725 

1.65854 

1.70139 

1,74597 

1.79247 

1.84109 

1.89208 

1.94569 

2.00225 

2.06212 

2.12571 

2.19354 
2.26619 
2.34437 
2. 42896 

2.52100 

2.62181 

2.73306 

2.85686 

2.99599 

3.15417 

3.33650 

3.55019 

3.80592 

4.12018 

4.52027 

5.05539 

5.82618 

7.08398 

9.74915 

1.10338 

1.13366 

1.16422 

1.19510 

1.22634 

1.25807 

1.29028 

1.32305 

1.35646 

1.39057 

1.42547 

1.46123 

1.49794 

1.53571 

1.57463 

1.61483 

1.65643 

1.69959 

1.74445 

1.79121 

1.84006 

1.89125 

1.94503 

2.00172 

2.06166 

2.12529 

2.19307 

2.26559 

2.34356 

2.42779 

2.51932 


1.10545 

1.12513 

1.14538 

1.16759 

1.19201 

1.11260 

1.09339 

1.07586 

1.05981 

1.04513 

1.03183 

1.01963 

1.00852 

.99844 

.98927 

.98100 

.97358 

.96697 

.96113 

.95602 

.95161 

.94788 

.94482 

.94241 

.94064 

.93951 

.93899 

.93910- 

.93984 

.94120 

.94319 

.94583 

.94912 

.95308 

.95774 

.96311 

.96923 

.97612 

.98383 

.99240 

1.00188 

1.01233 

1.02382 

1.03642 

1,05022 

1.06533 

1.06187 

1.09997 

1.11981 

1.14157 

1.10338 

1.08314 

1.06468 

1.04782 

1.03224 

I.OI833 

1.00547 

.99374 

.98305 

.97333 

.96453 

.95659 

.94946 

.94311 

.93749 

.93259 

.92837 

.92482 

.92191 

.91963 

.91797 

.91693 

.91649 

.91666 

.91743 

.91882 

.92082 

.92345 

.92671 

.93063 

.93523 


Za 


18.68088 

24.63807 

33.44890 

51.58764 

110.60283 

1.00000 

1.063U 

1.12854 

1.19646 

1.26705 

1.34052 

1.41710 

1.49702 

1.58060 

1.66809 

1.75989 

1.85635 

I . 95793 
2.06507 
2.17835 

2.29836 

2.42582 

2.56152 

2.70637 

2.86144 

3.02795 

3.20733 

3.40126 

3.61170 

3.84102 

4.09202 

4.36812 

4.67348 

5.01322 

5.39374 

5.82313 

6.31177 

6.87320 

7.52541 

8.29290 

9.20976 

10.32509 

II. 71209 
13.48501 
15.83259 

19.09064 

23.91996 

31.82475 

47.12911 

89.41118 

1.00000 

1.06492 

1.13220 

1.20202 

1.27451 

1.35006 
1.42871 
1.51079 
1.59657 
i.r' - 


1.78054 

1.87947 

1.98358 

2.09337 

2.20939 

2.33225 

2.46267 

2.60146 

2.74953 

2.90795 

3.07796 

3.26098 

3.45870 

3.67309 

3.90652 

4.16179 

4.44229 

4.75217 

5.09652 

5.48166 

5.91560 




1.24438 

1.26092 

1.27723 

1.29333 

1.30922 


.06909 

.13362 

.19405 

.25082 

•30420 

.35459 

.40223 

.44739 

.49026 

.53105 

.56993 

.60706 

.64255 

.67655 

.70916 

.74189 

.77062 

.79965 

.82765 

.85469 

.88083 

.90613 

.93065 

.95444 

.97754 

1.00000 

1.02185 

1.04314 

1.06389 

1.08414 

1.10392 

1.12326 

1.14218 

1.16070 

1.17886 

1.19667 

1.21415 

1.23132 

1.24821 

1.26482 

1.28117 

1.29728 

1.31317 

1.32885 


.07216 

.13934 

.20207 

.26076 

.31596 

.36788 

.41686 

.46318 

.50708 

.54876 

.58842 

.62621 

.66230 

.69680 

.72985 

.76155 

.79201 

.82131 

.84953 

.87674 

.90303 

.92844 

.95304 

.97688 

1.00000 

1.02246 

1.04429 

1.06553 

1.08622 

1.10640 


I 
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TABI2 I.- VAI2JES 07 LXAL NACH ]IDMBER, FRBSSUHB RATIO, AHD 
PRESSURE OQEFFTCIEB ACROSS SHOCK WATES - Continued 


9 




Za 

^a.b 

9 

3 



Za 

^>.b 

(deg) 

(deg) 


2 b 

S 

(dog) 

(deg) 


2 b 

•lb 

65 

31 

2.61942 

0^94052 

6.40854 

1.12608 

67 

23 

2.01077 

0.87166 

3.83024 

1.00000 


?2 

2.72^ 

.94655 

6.97378 

1.14531 


24 

2.07163 

.87136 

4.07583 

1.02386 


33 

2.85217 

.95332 

7.62890 

1 . 164 U 




.87164 




34 

2.98950 

.96090 

8.39771 

I.IB250 


25 

2.13613 

4.34413 

1.04696 








26 

2.20475 

.87248 

4.63861 

1.06935 


35 

3.14523 

.96931 

9.31323 

1.20051 


27 

2.27807 

.87390 

4.96352 

I.09IO6 


36 

3.32418 

.97862 

10.42262 

1.21616 


28 

2.35676 

.87591 

5.32406 

1.11215 


37 

3.53313 

.98887 

11.79568 

1.23547 


29 

2.44164 

.87851 

5.72668 

1.13265 


38 

3.78200 

1.00013 

13.54033 

1.25247 





6.17951 



39 

4.08602 

1.01248 

15.83259 

1.26916 


30 

2.53371 

.88171 

1.15260 






31 

2.63420 

.88553 

6.69290 

1.17203 


40 

4 .i »6996 

1.02600 

lB.98054 

1.28558 


32 

2.74466 

.89000 

7.28024 

1.19097 


41 

4.97763 

1.04081 

23.57679 

1.30172 


33 

2.86705 

.89513 

7.95920 

1.20946 


42 

5.69607 

1.05701 

30.92529 

1.31762 


34 

3.00392 

.90094 

8.75357 

1.22751 


43 

6.83227 

1.07474 

44.56640 

1.33329 





9.69613 



44 

9.07019 

1.09416 

78.67052 

1.34873 


35 

3.15864 

.90748 

1.24516 







36 

3.33578 

.91478 

10.83337 

1.26244 

66 

0 

1.09463 

1.09463 

1.00000 

0 


37 

3.66703 

.92888 

13.12645 

1.28827 


1 

1 . 1^59 

1.07331 

1.06691 

.07545 


38 

3.78570 

.93181 

14.00080 

1.29592 


2 

1.15678 

1.05388 

1.13626 

.U4547 


39 

4.08173 

.94165 

16.30312 

1.31218 


3 

1.18829 

1.03613 

I.2081B 

.21062 








4 

1.21761 

1.01850 

1.27689 

.26680 


40 

4.45226 

.95245 

19.42902 

1. 32814 





41 

4.93615 

.9^29 

23.91996 

1.34381 


5 

1.25245 

1.00511 

1.36067 

.32847 


4 f 

5.60821 

.97725 

30.92528 

1.35922 


6 

1.28523 

.99157 

1.44166 

.38197 


43 

6.63773 

.99143 

43.38829 

1.37439 


7 

1.31856 

.97920 

1.52616 

.43233 


44 

8.53138 

1.00694 

71.78450 

1.38932 


8 

1.35250 

.96785 

1.61445 

.47986 




1.07854 




9 

1.38715 

.95764 

1.70686 

.52374 

68 

0 

1.07854 

1.00000 

0 





1 

1.11113 

1.05481 

1.07157 

.08281 


10 

1.42256 

.94829 

1.80374 

.56738 


2 

1.14392 

1.03325 

1.14574 

.15911 


11 

1.45577 

.94000 

1.89681 

.60453 


3 

1.17698 

1,01361 

1.22268 

..22964 


12 

1.U96o1» 

.93219 

2.01255 

.64630 


4 

1.21035 

.99570 

1.30259 

.29508 


13 

1.53428 

.92535 

2.12537 

.68296 





1.38571 



14 

1.57368 

.92268 

2.24461 

.71796 


5 

1.24412 

.97935 

.35599 





6 

1.27834 

.96440 

1.47229 

. 412 ^ 


15 

1.61434 

.91388 

2.37080 

.75142 


7 

1.31308 

.95070 

1.56259 

.46613 


16 

1.65641 

.90917 

2.50474 

.78349 


8 

1.34843 

.93821 

1.656^ 

.51616 


17 

1.70000 

.90514 

2.64721 

.81424 


9 

1.38446 

.92678 

1.75568 

.56322 


l£ 

19 

1.74529 

1.79247 

.90175 

.89898 

2.79914 

2 . 9^64 

.84378 

.87221 


10 

1.42122 

.91635 

1.85916 

.60765 




11 

1.45885 

.90685 

1.96784 

.64966 


20 

1.84172 

.89683 

3.13593 

.89958 


12 

1.49741 

.89825 

2.08216 

.68946 


21 

1.89329 

.89528 

3.32348 

.92599 


13 

1.53698 

.89042 

2.20262 

.72727 


22 

1.94745 

.89432 

3.52598 

.95148 


14 

1.57772 

.88338 

2.32987 

.76322 


23 

2.00448 

.89396 

3.74545 

,97614 



1.61972 

.87707 

2.46455 

.79749 


2k 

2.06475 

.89418 

3.98424 

1.00000 


15 





16 

1.66311 

.87146 

2.60744 

.83022 


25 

2.12867 

.89499 

4.24521 

1.02312 


17 

1.70^ 

.86652 

2.75938 

.86151 


26 

2.19671 

.89640 

4.53177 

1.04556 


18 

1.75470 

.86222 

2.92139 

.89148 


27 

2.26945 

.^840 

4.84808 

1.06734 


19 

1.80324 

.85854 

3:09460 

.92023 


28 

29 

2.34757 

2.43190 

.90102 

.90425 

5.19927 

5.59167 

1.08^2 

1.10913 


20 

1.85387 

.85546 

3.28032 

.94784 




21 

1.90684 

.85297 

3.48010 

.97441 


30 

2.52343 

.90813 

6.03330 

1.12920 


22 

1.96241 

.85105 

3.69573 

1.00000 


31 

2.62341 

.91266 

6.53435 

1.14878 


23 

2.02088 

.84970 

3.92932 

1.02468 


32 

2.73341 

.91787 

7.10806 

1.16787 


24 

2.08261 

.84891 

4.18338 

1.04852 


33 

2.85540 

.92379 

7.77189 

I.IB653 




.84867 

.84899 

4.46089 

4 . 7^46 

1.07156 

1.09387 


34 

2.99197 

.93046 

8.54944 

1.20476 


u 

2.14801 

2.21757 


35 

3.14654 

.93789 

9.47325 

1.22260 


27 

2.29186 

.84987 

5.10146 

1 .U 548 


36 

3.32375 

.94615 

10.58964 

1.24008 


28 

2.37157 

.85130 

5.47426 

1.13645 


37 

3.53011 

.95527 

11.96675 

1.25720 


29 

2.45751 

.85330 

5.89051 

1.15682 


38 

39 

3.77508 

4.07307 

.96532 

.97635 

13.70921 

15.98624 

1.27399 

1.29048 


30 

31 

2.55070 

2.65238 

.85588 

.85905 

6.35861 

6.88921 

1.17661 

1.19588 


UO 

4.44728 

.98845 

19.09064 

1.30667 


32 

2.76410 

.86282 

7.49614 

1.21464 


41 

4.93820 

1.00170 

23.57679 

1.32260 


33 

2.88785 

.86721 

8l 19757 

1.23293 


42 

5.62467 

1.01619 

30.63690 

1.33826 


34 

3.02617 

.87225 

9.01802 

1.25079 


43 

6.68829 

8.69172 

1.03204 

1.04940 

43.38830 

73.38936 

1.35368 

1.36888 


36 

3.18245 

3.36130 

.87796 

.88437 

9.99121 

11.16501 

1.26822 

1.28527 

67 

0 

1 

2 

1.08636 

1.11808 

1.15002 

1.08636 

1.06387 

1.04340 

1.00000 

1.06913 

1.14075 

0 

c 07899 
.15203 


37 

38 

39 

3.56911 

3.81516 

4.11348 

.89152 

.89944 

.90820 

12.60945 

14.43171 

16.80390 

1.30195 

1.31826 

1.33428 


3 

4 

1.18225 

1,21482 

1.02474 

1.00770 

1.21505 

1.29222 

.21979 

.28287 


40 

41 

4.48652 

4.97311 

.91782 

.92839 

20.02153 

24.63806 

1.34998 

1.36539 


5 

6 

1,24780 

1,28120 

.99213 

.97773 

1.37250 

1.45602 

.34178 

.39687 


42 

43 

5.64778 

6.67844 

.93997 

31.82475 

44.56641 

1.38053 

1.39542 


7 

1.31523 

.96487 

1.54335 

.44873 


44 

8.56387 

.96650 

73.38937 

1.41006 


8 

9 

1.34982 

1.38509 

.95298 

.94213 

1.63449 

1.72985 

.49748 

.54347 

69 

P 

1 

1.07115 

1.10473 

L. 07 U 5 

1.04607 

1.00000 

1.07431 

0 

.08699 


10 
11 
. 12 

1,42113 

1,45801 

1.49583 

.93225 

.92327 

.91514 

1.82982 

1.93479 

2.04521 

.58697 

.62819 

.66733 


2 

3 

4 

1.13849 

1.17248 

1.20678 

1.02334 

1.00268 

.98385 

1.15131 

1.23120 

1.31418 

.16677 

.24025 

.30819 


13 

Ik 

1,53468 

1,57467 

.90781 

.90123 

2.16160 

2 . 28'»54 

.70457 

.74006 


5 

6 

1.24146 

1.27658 

.96667 

.95098 

1.40050 

1.49041 

.37122 

.42990 


15 

16 

17 

1.61593 

1.65858 

1,70276 

.89538 

.89022 

.88573 

2.41466 

2.55271 

2.69953 

.77395 

.80635 

.83738 


7 

8 
9 

1.31221 

1.34837 

1.38533 

.93662 

.92334 

.91149 

1.58421 

1.68204 

1.78478 

.48469 

<53591 

.58418 


18 

19 

1,74864 

1,79640 

.88187 

.87864 

2.85608 

3.02345 

.86715 

.89575 


10 

11 

1.42298 

1.46147 

.90052 

.89051 

1.89230 

2.00520 

.62952 

.67231 


20 

21 

22 

1,84625 

1,89841 

1.95315’ 

.87602 

.87398 

.87254 

3.20294 

3.39602 

3.60444 

.92326 

.94976 

.97532 


12 

13 

1 4 

1.50091 

1.54138 

1.58301 

.88139 

.87311 

.86562 

2.12398 

2.24918 

2.38143 

.71277 

.75112 

.78753 
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TABI£ I.- VAUJKS OF LOCAL MACS MDMBEP, PRESSURE PATIO, AHD 
PRESSUHE COEFTIClElir ACRCGS SHOCK WAVES - Continued 


9 

(dflS) 

9 

(deg) 

Mb 

Ma 

Eft 

Pb 

% 

e 

(deg) 

P 

(deg) 

Mb 

Me 

Eft 

Pb 

•lb 

69 

15 

1.62591 

0.85887 

2.52143 

0.82217 

71 

3 

1.16604 

0.98128 

1.25145 

0.26420 

16 

1.67023 

.85282 

2.66997 

. 85 *) 1 £' 


4 

1.20260 

.96047 

1.34178 

.33760 


17 

1.71611 

.84745 

2.82795 

.88670 





■ 1.43579 

.40521 


18 

1.76372 

.84272 

2.99641 

.91684 


5 

1.23951 

.94154 


19 

1.81325 

.83861 

3.17655 

.94571 


6 

1.27684 

.92427 

1.53378 

.46772 




7 

1. 31468 

,90850 

1.63605 

.52572 


20 

1.86490 

.83510 

3.36974 

.97340 


8 

1.35311 

,89409 

1.74297 

.57971 


21 

1.91892 

.83217 

3.57758 

1.00000 


9 

1.39220 

.88089 

1.85492 

.63012 


22 

1.97558 

.82981 

3.80196 

1.02559 




.86869 

1.97206 

.67722 


23 

2.03519 

.82800 

4.04507 

1.05024 


10 

1.43197 


2 U 

2.09812 

.82674 

4.30955 

1.07401 


11 

1.47280 

.85779 

2.09576 

.72165 





12 

1.51449 

.84770 

2.22567 

.76338 


25 

2.16478 

.82603 

4.59851 

1.09697 


13 

1.55727 

.83^9 

2.36^1 

.80275 


26 

2.23568 

.82585 

4.91572 

1.11917 


14 

1.60124 

.83011 

2.50757 

.83998 


27 

2.31139 

.82621 

5.26577 

1.14066 





2.66104 

.87525 


28 

2.39261 

.82711 

5.65428 

1.16148 


15 - 

1.64655 

.82250 


29 

2.48019 

.82855 

6.08824 

1.18168 


16 

1.69333 

,81562 

2.82401 

.90876 





17 

1.74175 

c 80942 

2.99750 

.94063 


30 

2.57516 

.83054 

6.57643 

1.20129 


18 

1.79200 

.80388 

.79896 

3.18269 

.97100 


31 

2.67879 

.83310 

7.13007 

1.22036 


19 

1.84426 

3.38091 

1.00000 


32 

2.79267 

.83622 

7.76366 

1.23892 



1.89877 

.79464 


1.02773 


33 

2.91883 

.83993 

8.49634 

1.25699 


20 

3.59373 


3 U 

3.05990 

.84425 

9.35393 

1.27461 


21 

1.95579 

.79089 

3.82297 

1.05429 





22 

2.01562 

.78771 

4.07076 

1.07977 


35 

3.21935 

.84920 

10.37199 

1.29181 


23 

2.07858 

.78506 

4.33962 

1.10425 


36 

3.40190 

.85480 

11.60108 

1.30861 


24 

2.14507 

.78295 

4.63254 

1.12779 


37 

3.61416 

.86108 

13.11538 

1.32503 



2.21556 

.78135 

4.95312 

1.15047 


38 

3.86570 

.86808 

15.02857 

1.34109 


25 


39 

4.17105 

.87583 

17.52384 

1.35682 


26 

2.29057 

.78027 

5.30568 

1.17235 




27 

2.37075 

.77969 

5.69551 

1.19347 


40 

4.55352 

.88439 

20.91698 

1.37224 


28 

2.45687 

.77962- 

6.12913 

1.21390 


41 

5.05364 

.89380 

25.80256 

1.38736 


29 

2.54985 

.78005 

6.61467 

1.23367 


42 

5.74970 

.90413 

33 . 448 ^ 

1.40221 





7.16241 

1.25282 


43 

6.82003 

.91544 

47.12910 

1.41679 


30 

2.65083 

.78099 


44 

8.80523 

.92782 

78.67054 

1.43112 


31 

2.76121 

.78244 

7.78552 

1.27141 





32 

2.88278 

.78441 

a.50117 

1.28946 

70 

0 

1.06418 

1.06418 

1.00000 

0 


33 

3.01781 

.78690 

9.33218 

1.30700 

1 

1.09890 

1.03765 

PL .07737 

.09153 


34 

3.16927 

.78993 

10.30955 

1.32408 


2 

1.13406 

1.01384 

1.15827 

.17580 





11.47643 

1.34071 


3 

1.16883 

.99194 

1.24074 

.25174 


35 

»79352 


4 

1.20418 

.97213 

1.32717 

.32233 


36 

37 

3.53878 

3.76995 

.79758 

.80242 

12.89486 

14.65711 

1.35692 

1.37274 


5 

1.23990 

.95409 

1.41710 

.38759 


38 

4.04596 

.80778 

16.90714 

1.38820 


6 

1.27606 

.93764 

1.51080 

. 4 J ^814 


39 

4.38429 

.81379 

J9. 88200 

1.40330 


7 

8 

1.31270 

1.34994 

.92400 

« 9088 o 

1.60854 

1.71071 

.50450 

.55714 


40 

4.81376 

.82047 

24.00217 

1.41808 


9 

1.38786 

.89621 

1.81765 

.60643 


41 

5.38613 

.8278 r 

30.09139 

1.43256 




42 

6.20663 

.83646 

40.01235 

1.44674 


10 

1.42754 

.88510 

1.93274 

.65386 


43 

7.53549 

.84499 

59.05905 

1.46066 


11 

1.46606 

.87417 

2.04755 

.69626 


44 

10. 30545 

,85482 

no. 60291 

1.47432 


12 

1.50653 

.86458 

2.17147 

.73736 



1.05146 

1.05146 




13 

1.54805 

.85582 

2.30216 

.776214 

72 

0 

1.00000 

0 


14 

1.59076 

.84788 

2.44024 

.81307 


1 

1.08893 

1.02164 

1.08464 

.10196 





2 

1.12648 

.99485 

1.17240 

.19409 


15 

1.63475 

.84069 

2.58643 

.84805 


3 

1.16418 

.97069 

1.26354 

.27778 


16 

1.68019 

.83423 

2.74161 

.88132 


4 

1.20213 

.94880 

1.35830 

. 35420 


17 

18 

1.72722 

1.77602 

.82844 

.82330 

2.90670 

3.08280 

.91304 

.94331 


5 

1.24041 

.92893 

1.45696 

.42428 


19 

1.82677 

.81877 

3.27119 

.97227 


6 

7 

1.27910 

1.31830 

.91083 

.89432 

1.55984 

1.66728 

.48883 

.54851 


20 

1.87971 

.81485 

3.47330 

1.00000 


8 

1.35809 

c87923 

1.77966 

.60388 


21 

1.93506 

.81150 

3.69085 

1.02660 


9 

1.39856 

c86543 

1.89739 

.65542 


22 

23 

24 

1.99312 

2.05421 

2.11870 

.80872 

.80648 

.80478 

III 

1.05216 

1.07674 

1.10042 


10 

11 

12 

1.43982 

1.48183 

1.52509 

.85281 

.84112 

.83068 

2.02096 

2.15050 

2.28775 

.70355 

.74850 

.79094 


25 

26 

2.IB704 
2c 25972 

.80361 

.80297 

4.76088 

5.09384 

1.12326 

1.14531 


13 

14 

1.56933 

1.61482 

.82102 

.81221 

2.43223 

2.58506 

.83078 

.86836 


27 

28 

2.33736 

2.42069 

.80284 
c 80324 

5.46154 

5.86997 

l.l666i» 

1.18728 


15 

1.66168 

.80418 

2.74709 

.90391 


29 

2.51057 

.80416 

6.32660 

1.20728 


16 

17 

1.71008 

1.76018 

.79690 

.79031 

2.91930 

3.10277 

.93759 

.96957 


30 

2.60809 

.80561 

6.84082 

1.22668 


18 

1.81218 

.78439 

3.29879 

l.OOOOC 


31 

2.71456 

.80759 

7.42463 

1.24553 


19 

1.86628 

.77909 

3.50881 

1.02900 


32 

33 
3 U 

2,83165 

2.96148 

3.10680 

.81012 

.81320 

.81685 

8.09364 

8.86847 

9.77698 

1.26384 

1.28167 

1,29903 


20 

21 

22 

1.92273 

1.98181 

2.04382 

.77439 

.77026 

.76670 

3.73452 

3.97793 

4.24135 

1.05669 
1.08316 
1 10852 


35 

36 

3.27129 

3.45992 

.82109 

.82594 

10.85776 

12.16581 

1.31596 

1.^3248 


23 

24 

2.10912 

2.17814 

.76367 

.76116 

4.52755 

4.83980 

1.13285 

1.15622 


37 

38 • 

39 

3.67970 

3.94084 

U. 25895 

.83142 

.83756 

.84441 

13.78232 
15.83248 
18. 51961 

1.34861 

1.36439 

1.37982 


25 

26 

27 

2.25136 

2.32936 

2.41203 

r 759 l 6 

.75766 

.75666 

5.IB206 

5.55910 

5.97680 

1.17869 

1.20035 

1.22123 


40 

41 

4.65930 

5.IS634 

.65199 

.86035 

22.19785 

27.54355 

1.39493 

1 . U09T{U 


28 

29 

2.50259 

2.5996i» 

.75615 

.75613 

6.44239 

6.96494 

1.24140 

1.26090 


42 

43 

44 

5.92752 

7.08784 

9.32463 

.86954 

.87962 

.8^66 

36.02962 

51.58763 

89.41117 

1.42427 

1.43853 

1.45254 


30 

31 

32 

2.70523 

2.82087 

2.94853 

.75659 

.75754 

.75899 

7.55598 

6.23036 

9.00756 

1.27977 

1.29806 

1.31581 

71 

0 

1 

1.05762 
1, 09363 

1.05762 

1.02952 

1.00000 

1.06079 

0 

.09649 


33 

34 

3.09069 

3.25068 

.76094 

.76339 

9.91359 

10.98415 

1.33304 

1.34979 


2 

1.12974 

1.00419 

1. 16453 

.18416 
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TABI£ I.- VAUUES OF LOCAL MACH HUMBEK, PRESSURE RATIO, AHD 
PRESSURE COEFFrCIEHT ACROSS SHOCK WA7ES - Continued 


e 

(■deg) 

P 

(d® 6 ) 

Mb 

Me 

Pb 

•lb 

9 

(dog) 

P 

(deg) 

Mb 

Ma 

Pb 

^a.b 

^b 

72 

35 

3.43290 

0.76637 

12.26935 

1.36609 

74 

28 

2.63118 

0.70929 

7.29665 

1.29930 

36 

3.64351 

.76988 

13.84205 

1.38197 


29 

2.74053 

.70845 

7.92987 

1.31813 


37 

3.89128 

.77395 

15.81213 

1.39745 





8.65246 

1.33631 


38 

4.18935 

.77859 

18.35382 

1.41255 


30 

2.86021 

.70805 


39 

4.55839 

.78383 

21.76052 

1.42730 


31 

2.99222 

.70811 

9.48532 

1.35389 





32 

3.13913 

.70863 

10.45639 

1.37091 


uo 

5.03335 

.78969 

26.56793 

1.44173 


33 

3.30434 

.70959 

11.60395 

1.38740 


41 

5.67920 

.79621 

33.86900 

1.45584 


34 

3.49240 

.71102 

12.98191 

1.40339 


42 

43 

6.63532 

8.27973 

.80342 

.81137 

46.29378 

72.17562 

1.46966 

1.48320 


35 

3.70963 

.71292 

14.66843 

1.41893 




36 

3.96507 

.71529 

16.78182 

1.43403 

73 

0 

1.04569 

1.04569 

1.00000 

0 


37 

4.27222 

.71815 

19.50936 

1.44873 

1 

l. 08 ii 84 

1.01397 

1.08899 

.10802 


38 

4.65240 

.72151 

23.16702 

1.46304 


2 

1.12402 

.98560 

1.18132 

.20502 


39 

5.14159 

.72539 

28.33207 

1.47699 


3 

1.16333 

.96009 

1.27725 

.29267 





36.18410 

1.49061 


4 

1.20286 

.93705 

1.37706 

.37229 


40 

5.80687 

.72980 






41 

6.79229 

.73477 

49.56836 

1.50391 


5 

1.24271 

.91618 

1.48105 

.44499 


42 

6.49002 

.74033 

77.53807 

1.51^2 


6 

1.28298 

.^21 

1.58955 

.51166 



1.03528 

1.03528 




7 

1.32375 

.87993 

1.70293 

.57307 

75 

0 

1.00000 

0 


8 

1.36512 

.86416 

1.82162 

.6^ 


1 

1.07856 

.99910 

1.09961 

.12232 


9 

1.40719 

.8497U 

1.94606 

.68252 


2 

1.12179 

.96707 

1.20313 

.23060 





3 

1.16508 

.93853 

1.31088 

.32718 


10 

1.45006 

.83908 

2.07677 

.73156 


4 

1.20854 

.91294 

1.42319 

.41392 


n 

1.49385 

.82448 

2.21431 

.77735 




.88990 

1.54043 

.49229 


12 

1.53853 

.81330 

2.358^ 

.82009 


5 

1.25231 


13 

1 . 584 ^ 

.80333 

2.51256 

.86049 


6 

1.29649 

,66906 

1.66300 

.56348 


14 

1.63193 

.79409 

2.67480 

.89838 


7 

8 

1.34120 

1.38655 

.85016 

.83296 

1.79136 

1.92601 

.62848 

.68810 


15 

1.68065 

.78566 

2.84700 

.93414 


9 

1.43266 

.81727 

2.06752 

.74301 


16 

1.73098 

.77799 

3.03020 

.96796 



1.47966 

.80294 

2.21651 

.79377 


17 

1.78310 

.77102 

3.22562 

1.00000 


10 


18 

1.83722 

.76473 

3.43466 

1.03043 


11 

1.52767 

.78984 

2.37369 

.84087 


19 

1.89357 

.75907 

3.65894 

1.05937 


12 

13 

1.57685 

1.62733 

.77785 

.76686 

2.53987 

2.71594 

.88472 

.92566 


20 

1.95239 

.75401 

3.90033 

1.06696 


14 

1.67905 

.75668 

2.90209 

.96384 


21 

2.01400 

.74953 

4.16104 

1.11330 



1.73268 

.74760 

3.10202 

1.00000 


22 

2.07872 

.74566 

4.44366 

1.13849 


15 


23 

2.14695 

.74220 

4.75127 

1.16262 


16 

1.78834 

.73919 

3.31456 

1.03389 


24 

2.21914 

.73932 

5.08756 

1.18576 


17 

18 

1.84585 

1.90569 

.73151 

.72453 

3.54210 

3.78644 

1.06586 

1.09609 


25 

2.29582 

.73695 

5.45696 

1.20799 


19 

1.96812 

.71820 

4.04968 

1.12475 


26 

27 

2.37763 

2.46532 

.73507 

.73366 

5.86488 

6.31798 

1.22938 

1.24998 


20 

2.03345 

.71247 

4.33427 

1.15195 


28 

2.55980 

.73274 

6.82452 

1.26984 


21 

2.10206 

.70733 

4.64313 

1.17783 


29 

2.66217 

.73229 

7.39491 

1.26903 


22 

23 

2.17437 

2.250^ 

.70274 

.69868 

4.97971 

5.34815 

1 « 202^0 
1.22605 


30 

2.77382 

.73231 

8.04246 

1.30758 


24 

2. 33211 

.69513 

5.75346 

1.24858 


31 

2.^647 

.73280 

8.78447 

1.32554 



2.41880 

.69207 

6.20177 

1.27015 


32 

3.03231 

.73376 

9.64375 

1.34^4 


25 


33 

3 . 1 B 421 

.73520 

10.65120 

1.35982 


26 

2.51174 

.68949 

6.70059 

1.29084 


34 

3.35594 

.73713 

11.84954 

1.37621 


27 

28 

2.61193 

2.72057 

.68737 

.68570 

7.25935 

7.88996 

1.31072 

1.32984 


35 

3.55267 

.73954 

13.29968 

1.39215 


29 

2.83916 

.68449 

8.60767 

1.34826 


36 

37 

3.78166 

4.05344 

.7U2U6 

.74590 

15.09156 

17.36356 

1.40766 

1.42276 


30 

2.96960 

.68371 

9.43244 

1.36603 


38 

U.3^16 

.74988 

20.34079 

1.43749 


31 

3.11431 

•f?337 

10.39077 

1. 38318 


39 

4.79990 

.75441 

24.41461 

1.45186 


32 

33 

3.27645 

3.46026 

.68347 

.68400 

11.51871 

12.86652 

1.39977 

1.41582 


4o 

5.34654 

.75951 

30,33228 

1.46589 


34 

3.67152 

.68497 

14.50661 

1.43138 


41 

42 

43 

6.11420 

7.31380 

9.61969 

.76523 

.77158 

.77860 

39.71928 

56.90569 

98.56608 

1.47962 

1.49304 

1.50619 


36 

37 

3.91849 

4.21328 

4.57470 

.68639 

.68825 

.69057 

16.54697 

19.15633 

22.61361 

1.44648 

1.46113 

1.47538 

74 

0 

1 

1.04030 

1.08137 

1.04030 

1.00647 

1.00000 

1.09394 

0 

.11476 


38 

39 

5.03387 

5.64691 

.69337 

.69664 

27 . 41&»9 

3b. 54342 

1.48925 

1.50275 


2 

3 

4 

1.12243 

1.16358 

1.20494 

.97636 

.94940 

.92514 

1.19148 

1.29290 

1.39851 

.21712 

.30905 

.39211 


40 

41 

6.52889 

7.96818 

.70042 

.70471 

46.23278 

68.94512 

1.51592 

1.52877 


5 

6 

7 

8 
9 

1 . 2 U 661 

1.28868 

1.33127 

1.37448 

1 .U 18 U 1 

.90321 

.88333 

.86525 

.84878 

.83373 

1.50862 

1.62362 

1.74390 

1.86994 

2.00221 

.46756 

.53645 

.59964 

.65763 

.71163 

76 

0 

1 

2 

3 

4 

1.03061 

1.07648 

1.12221 

1.16798 

1.21390 

1.03061 

.99179 

.95764 

.92737 

.90036 

1.00000 

1.10615 

1.21660 

1.33171 

1.45185 

0 

.13086 

.24571 

.34738 

.43806 


10 

11 

12 

13 

lU 

1.46318 

1.50^1 

1.55573 

1.60358 

1.65317 

.81997 

.80738 

c 79586 

.78518 

.77566 

2.14129 

2.28780 

2.44246 

2.60544 

2.77956 

.76155 

.80802 

.85141 

.89190 

.93021 


5 

6 

7 

8 
9 

1.26011 

1.30675 

1.35393 

1.40180 

1.45048 

.87613 

.85428 

.83451 

.81657 

.80023 

1.57743 

1.70892 

1.84682 

1.99171 

2.14422 

.51950 

.59309 

.65993 

.72096 

.77694 


15 

16 

17 

18 
19 

1.70411 

1.75676 

1.81132 

1.86801 

1.92708 

.76684 

,75879 

.75146 

.74481 

.73881 

2.96390 

3.16033 

3.37020 

3.59506 

3.63675 

.96611 

1.00000 

1.03204 

1.06241 

1.09125 


10 

11 

12 

13 

14 

1.50012 

1.55085 

1.60284 

1.65626 

1 . 7 U 28 

.76532 

.77170 

.75924 

.74783 

.73738 

2.30509 

2.47511 

2.65520 

2.84642 

3.04994 

.82850 

.87616 

.92039 

.96156 

1.00000 


20 

21 
22 

23 

24 

1.98882 

2.05355 

2.12164 

2.19353 

2.26^1 

.73341 

.72856 

.72431 

.72056 

.71735 

4.09738 

4.37946 

4.68594 

5.02033 

5.38688 

1.11868 

1.14482 

I.I697S 

1.19365 

1.21651 


15 

16 

17 

18 
19 

1.76783 

1.62698 

1.88812 

1.95183 

2.01842 

.72770 

.71906 

.71106 

.70376 

.69711 

3.26602 

3.49958 

3.74909 

4.01779 

4.30816 

1.03583 

1.06960 

1.10162 

1.13164 

1.16002 


25 

26 
27 

2.35078 

2.43746 

2.53058 

.71462 

.71237 

.71060 

5.79072 

6.23811 

6.73684 

I.23S45 

1.25951 

1.27976 


20 

21 
22 

2.08825 

2.16174 

2.23938 

.69109 

,68565 

.68076 

4.62314 

4.96621 

5.34155 

1.18693 

1.21247 

1.23678 
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TABIZ I.- VAHJES OF LOCAL MACH ITOMBEP, PRESSUHE RATIO, AND 
PRESSURE CCEFFICIEIIT ACROSS SHOCK WAVES - Continued 


(deg) 


P 

(deg) 


76 


77 


78 


23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3U 

35 

36 

37 

38 

39 

40 

41 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


2.32175 

2.40951 

2.503**9 

2.60464 

2.71418 

2.83358 

2.96469 

3.10991 
3.27231 
3. **5603 
3.66670 
3.91229 

4.20448 

4.56126 

5.01207 

5.60948 

6.45921 

7.81826 

10.57522 

1.02630 

1.07518 

1.12385 

1.17251 

1.22130 

1.27039 

1.31992 

1.37003 

1.42088 

1.47262 

I.525HI 

1.579*^0 

I.63U79 

1.69177 

1.75053 

1.81133 

1.87404 

1.9*^005 

2.00860 

2.08042 

2.15595 

2.23569 

2.32022 

2.41023 

2.50656 

2.61021 

2.72239 

2.84464 

2.97886 

3.127»*9 

3.29372 

3.^*8179 

3.69751^ 

3.94918 

4.24885 

4.61524 

5.07917 

5.69592 

6.57778 

8.00217 

1.02234 

1.07**77 

1.12691 

1^17898 

1.2311a 

1.28367 

1.33663 

1.39024 

1.44466 

1.50008 

1.55668 

1.61464 

1.67419 

1.7355>* 

I.7989J* 

1.86467 

1.93303 

2.00390 

2.07910 

2.15766 

2.24058 

2.32850 


0.67640 

.67255 

.66919 

.66629 

.66385 

.66186 

.66030 

.65916 

.65846 

.65817 

.65830 

.65885 

.65982 

.66121 

.66304 

.66531 

.66803 

.67122 

.67488 

1.02630 

.98447 

.9U795 

.91578 

.88723 

.86172 

.83882 

.81815 

, 799 ^k 

.78244 

.76696 

.75283 

.73991 

.72809 

.71726 

.7073^ 

.69815 

.68995 

.68235 

.675»»3 

.66912 

.66340 

.65824 

.65361 

.64948 

.64583 

.64265 

.63992 

.63762 

.63575 

.63429 

.63324 

.63260 

.63236 

.63252 

.63308 

.63404 

.635^2 

.63720 

.639»H 

1.02234 

.97704 

.93785 

.90359 

.87336 

.84649 

.82247 

.80088 

.78138 

.76372 

.7U766 

.73302 

.71966 

.70744 

.69626 

.68601 

.67662 

.66792 

.66016 

.65692 

.64641 

.64044 


P» 

Pb 


% 


6.21029 

6.71741 

7.28497 

7.92491 

8.65247 

9.4^50 

10.45638 

n.59‘*85 

12.95259 

14.60078 

16.64528 

19.25024 

22.6^36 

27.42567 

l4.395*^>+ 
^5. 65955 

66.97238 

122.67151^ 

1.00000 

1.11376 

1.23232 

1.35608 

1.4^45 

1.62092 

1.76302 

I. 9123U 
2.06953 
2.23535 

2.41064 

2.59634 

2.79353 

3.00345 

3.22752 

3.46736 

3.72331^ 

4.00223 

4.30203 

4.6273** 

4.98175 

5.36960 

5.79616 

6.26779 

6.79240 

7.37982 

8.04246 

8.79627 

9.66203 

10.66728 

II. 84954 

13.26101 

14.97662 

17.10800 

19.82909 

23.42636 

28.40796 

35.76868 

47.75735 

70.76019 

1.00000 

1.12272 

1.250^ 

1.38490 

1.52531 

1.67266 

1.82757 

1.99075 

2.16297 

2.3**513 

2.53824 

2.74344 

2.96203 

3.1955** 

3.44568 

3.71****7 

4.00428 

4.31572 

4.65^5 

5.02997 

5.43708 

5.88545 


1.2599** 

1.28205 

1.30320 

1.323**5 

1.34288 

1.36155 

1.37950 

1.39680 

1.41348 

1.42958 

1.44516 

1.46023 

1.47484 

1.4^1 

1.50278 

1.51616 

1.52918 

1.5**186 

1.55422 


.14058 

.26277 

.37001 

.48495 

•5**963 

.62567 

.69438 

.75680 

.81379 

.86606 

.91420 

.95870 

1.00000 

1.03844 

1.07434 

1.10777 

1.13951 

1.16922 

1.19725 

1.22376 

1.24888 

1.27274 

1.29543 

1.31706 

1.33770 

1.35745 

1.37636 

1.39451 

1.41193 

1.42870 

1.44485 

1.46042 

1.475**6 

1.4^1 

1.50408 

1.51772 

1.53096 

1.54381 

1.55630 


.15178 

.28221 

.39558 

.49509 

.58317 

66174 

.73230 

.79605 

.85396 

.90684 

.95533 

1.00000 

1.04130 

1.07961 

1.11528 

1.14^9 

1.17958 

1.20^ 

1.23662 

1.26263 

1.28723 


(deg) 


78 


79 


80 


P 

(deg) 


22 

23 

24 

25 

26 

27 


30 

31 

32 

33 
3** 

35 

36 

37 

38 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 


30 

31 

32 

34 

11 

37 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


2.42213 

2.52238 

2.63030 

2.74721 

2.87474 

3.01495 

3.17048 

3.34481 

3.54259 

3.77027 

4.03704 

4.35658 

4.75039 

5.25455 

5.93582 

6.93576 

8.63195 

1.01872 

1.07539 

1.13167 

1.18782 

1.24407 

1.30065 

1.47435 

1.53**26 

1.5955** 

1.65841 

1.72313 

1.78997 

1.85923 

1.93125 

2.00641 

2.08514 

2.16731 

2.25541 

2.34822 

2.44.720 

2.55332 

2.66778 

2.79206 

2.92800 
3.07796 
3.24500 
3. **3317 
3.64796 

3.89713 

4.19195 

4.54962 

4.99802 

5.58619 

6.41056 

7.69747 

10.17446 

1.01543 

1.07723 

1.13851 

1.19961 

1.26079 

1. 3223** 
1.38450 
1.44753 
1.51167 
1.57718 

1.64433 

1.713**! 

1.78472 

1.85862 

1.935**8 

2.01575 

2.09991 

2.18853 

2.28230 

2.38112 

2.48860 

2.60324 

2.72733 

2.86264 

3.0U42 



Is. 

Pb 

^a.b 

% 

0 .63503 

6.38199 

1.31053 

.63015 

6.93526 

1.33267 

.62577 

7.55597 

1.35372 

.62187 

8.25775 

1.37379 

.61842 

9.05803 

1.39295 

.61542 

9.97980 

1.41127 

.61285 

11.05366 

1.42882 

.61069 

12.32147 

1.44565 

.60893 

13.84204 

1.46182 

.60758 

15.70056 

1.47737 

.60661 

18.02541 

1.49236 

.60603 

21.01928 

1.50681 

.60583 

25.02251 

1.52076 

.60602 

30.65293 

1.53**26 

.60659 

39.16266 

1.5**732 

.6075** 

53.52950 

1.55997 

.60889 

83.00466 

1.57225 

1.01872 

1.00000 

0 

.96940 

1.133**1 

.16480 

.92718 

1.27305 

.30458 

.89057 

1,41947 

.42472 

.^852 

1.57326 

.52913 

;83019 

1.73511 

.62078 

.80499 

1.90576 

.70190 

.78244 

2.08607 

.77426 

.76214 

2.27699 

.83925 

.7»*381 

2.47964 

.89796 

.72718 

2.69524 

.95130 

.71206 

2.9252** 

1.00000 

.69827 

3.17127 

1.04467 

.68568 

3.43524 

1.08580 

.67415 

3.71937 

1.12384 

.66360 

4.02626 

1.15913 

.6539** 

**.35896 

1.19198 

.64508 

4.72109 

1.22265 

.63687 

5.11390 

1.25117 

.62954 

5.55196 

1.27835 

.62653 

6.03228 

1.30373 

.61657 

6.56585 

1.32769 

.61094 

7.16241 

1.35034 

.60584 

7.83424 

1.37181 

.60124 

8.59705 

1.39219 

.59711 

9.47123 

1.41158 

.59343 

10.48376 

1.43006 

.59019 

11.67110 

1.44771 

.58737 

13.0837** 

1.46458 

.58496 

14.79364 

1.48075 

.58294 

16.90716 

1.49625 

.58130 

19.58812 

1.51114 

.58004 

23.10298 

1.52547 

.57915 

27.91590 

1.53927 

,57863 

34.91428 

1.55258 

.57848 

.57868 

46.03221 

66.44284 

1.56543 

1.57786 

.57926 

116.20905 

1.58989 

1.01543 

1.00000 

0 

.96137 

1.14634 

.18015 

.91567 

1.29998 

.33061 

.87645 

1.46160 

.45824 

,84239 

1.6319** 

.56792 

.81250 

1.81183 

.66326 

.78607 

2.00222 

.74693 

.76251 

2.20418 

.82099 

.74141 

2.41895 

.88706 

.72241 

2.64791 

.94639 

.70523 

2.89268 

1,00000 

.68964 

3.15512 

1.04870 

.675**6 

3.**3739 

1.09316 

.6^2 

3.74202 

' 1.13394 

.650^ 

4.07199 

1.17150 

.63987 

4.43083 

1.20623 

.62996 

4.82275 

1.23845 

.62088 

5.25280 

1.26844 

,61255 

5.72715 

1.29645 

.60483 

6.24855 

1.32245 

.59795 

6.84081 

1.34730 

^59516 

7.50125 

1.37048 

.58575 

8.24971 

1.39235 

.58046 

9.10556 

1.41303 

.57567 

10.09437 

1.43263 

57135 

11.25052 

1.45124 
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i 

TABia I.- VALDES 07 LOCAL MACH MCMBEE, PRESSURE RATIO, ABD 
PRESSURE CaEFFICrETO ACROSS SHOCK WAVES - Continued 


e 

(dog) 

P 

(deg) 



E& 

Pb 

% 

e 

(deg) 

P 

(deg) 



Pb 

^b 

80 

26 

3.361B2 

0.56747 

12.62123 

1.46894 

83 

0 

1.00751 

1.00751 

1.00000 

0 


27 

3.57242 

.56403 

14.27360 

1.48582 


1 

1.09383 

.93218 

1.20849 

.24893 


20 

3.81551 

.56099 

16.30565 

1.50193 


2 

1.17898 

.87206 

1.43090 

.44286 


29 

4.10144 

.55835 

18.86^ 

1.51733 


3 

1.26372 

.82273 

1.66883 

.59820 








4 

1.34874 

.78138 

1.92411 

.72572 


30 

4.44585 

.55610 

22.19784 

1.53209 








31 

4.87369 

.55421 

26.70940 

1.54624 


5 

1.43464 

.74614 

2.19890 

.83214 


32 

5.42791 

.55269 

33.16942 

1.55984 


6 

1.52198 

.71570 

2.49570 

.92242 


33 

6.19057 

.55153 

43.19544 

1.57292 


7 

1.61134 

.68911 

2.81748 

1.00000 


3U 

7.34537 

.55072 

60.88209 

1.58552 


8 

1.70328 

.66568 

3.16775 

1.06743 








9 

1.79843 

.64487 

3.55072 

1.12661 


35 

9.43104 

.55025 

100.47298 

1.59767 














10 

1.89748 

.62627 

3.97144 

1.17901 

8l 

0 

1.01247 

1.01247 

1.00000 

0 


11 

2.00118 

.60955 

4.43611 

1.22574 


1 

1.08059 

.95273 

1.16228 

.19853 


12 

2.11041 

.59447 

4.95229 

1.26770 


2 

1.14803 

.90300 

1.33333 

.36130 


13 

2.22621 

.58080 

5.52947 

1.30562 


3 

1.21520 

.86083 

1.51400 

.49725 


14 

2.34981 

.56838 

6.17952 

1.34007 


4 

1.28248 

.82457 

1.70525 

.6i^6 














15 

2.48270 

.55705 

6.91764 

1.37152 


5 

1.35020 

.79307 

1.90817 

.71166 


16 

2.62677 

.54671 

7.76366 

1.40036 


6 

1.41868 

.76527 

2.12398 

.79779 


17 

2.78434 

.53725 

8.74365 

1.42693 


7 

1.48824 

.74071 

2.35410 

.87339 


18 

2.95847 

.52858 

9.89298 

1.45149 


8 

1.55918 

.71880 

2.600I6 

.94031 


19 

3.15317 

.52064 

11.26064 

1.47428 


9 

1.63184 

.69915 

2.86404 

1.00000 














20 

3.37388 

.51336 

12.91636 

1.49550 


10 

1.70656 

.68144 

3.14793 

1.05361 


21 

3.62824 

.50668 

14.96338 

1.51531 


U 

1.78371 

.6^42 

3.45440 

1.10204 


22 

3.92270 

.50048 

17.51892 

1.53360 


12 

1.86370 

.65087 

3.78644 

1.14604 


23 

4.28813 

.49496 

20.96744 

1.55127 


13 

1.946^ 

.63763 

4.14764 

1.18621 


24 

4.73801 

.49281 

25.63451 

1.56767 


14 

2.03408 

.62554 

4.54226 

1.22306 














25 

5.32518 

.48517 

32.42573 

1.58314 


15 

2.12558 

.61449 

4.97544 

1.25699 


26 

6.14449 

.48093 

43.22632 

1.59777 


16 

2.22218 

.60438 

5.45345 

1.28837 


27 

7.41885 

.47703 

63.09215 

1.61163 


17 

2.32469 

.59511 

5.98393 

1.31748 


28 

9.86743 

.47342 

111.74018 

1.62480 


18 

2.43409 

.58662 

6.57644 

1.34458 








19 

2.55155 

.57883 

7.24294 

1.36988 

84 

0 

1.00551 

1.00551 

1.00000 

0 








1 

1.10555 

.91901 

1^24370 

.28484 


20 

2.67718 

.57161 

7.99053 

1.39334 


2 

1.20403 

.85207 

1.50615 

.49878 


21 

2.81680 

.56517 

8.86354 

1.41582 


3 

1.30210 

.79835 

1.78977 

.66545 


22 

2.96867 

.56259 

9.86355 

1.43677 


4 

1.40075 

.75410 

2.09743 

.79902 


23 

3.13708 

.55376 

11.03386 

1^45653 








24 

3.32593 

.54882 

12.42298 

1^47521 


5 

1.50083 

.71689 

2.43252 

.90853 








6 

1.60319 

.68510 

2.79915 

1.00000 


25 

3c 54049 

.54434 

14.09971 

1,49292 


7 

1.70^ 

.65758 

3.20220 

1.07758 


26 

3.78811 

.54030 

16.1^3 

1.50973 


8 

I.8I813 

.63350 

3.64771 

1.14426 


27 

4.07944 

.53668 

18.77364 

1.52573 


9 

1.93258 

.61225 

4.14307 

1.20221 


28 

4.43060 

.53346 

22.17482 

1.54^ 








29 

4.86743 

.53063 

26.79740 

1.55553 


10 

2.05312 

.59336 

4.69748 

1.25307 








11 

2.18107 

.57646 

5.32259 

1.2^10 


30 

5.43471 

.52817 

33.44887 

1.56945 


12 

2.31797 

.56125 

6.03330 

1.33826 


31 

6.21880 

.52607 

43.84824 

1.58278 


13 

2.46574 

.54752 

6.84903 

1.37433 


32 

7.41570 

.52433 

62.42139 

1.59557 


14 

2.62681 

.53507 

7.79553 

1.40692 


33 

9.61661 

.52292 

105.08534 

1.60786 














15 

2.80428 

.52375 

8.90771 

1.43652 

82 

0 

1.00983 

1.00983 

1.00000 

0 


16 

3.00225 

.51342 

10.23417 

1.46355 


1 

1.08589 

.94316 

1.1823b 

.22096 


17 

3.22630 

.50399 

U..84448 

1.48834 


2 

1.16106 

.88869 

1.37561 

.39804 


18 

3.46427 

.49535 

13.84205 

1.51117 


3 

1.23589 

.84318 

1.58082 

.54323 


19 

3.78761 

,48744 

16.38741 

1.53228 


4 

1.31088 

.80449 

1.79930 

.66449 














20 

4.15390 

.48019 

19.74410 

1.55187 


5 

1.38645 

.77094 

2.03252 

.76734 


21 

4.61191 

<47354 

24.37688 

1.57010 


6 

1.46304 

.74207 

2.28218 

.85574 


22 

5.21204 

.46744 

31.18958 

1^58712 


7 

1.54104 

.71648 

2.55026 

.93257 


23 

6.04172 

.46177 

41.9540B 

1.60280 


8 

1.62087 

.69379 

2.83905 

1.00000 


24 

7.40162 

.45673 

63.04960 

1.61803 


9 

1.70297 

.67352 

3.15125 

1.05969 














25 

10.10199 

.45480 

117.59103 

1.63212 


10 

1,78780 

.65533 

3 49004 

1.11294 








11 

1.&T587 

-.63893 

3I85920 

1=16075 

85 

0 

1.00382 

1,00382 

1.00000 

0 


12 

1.96776 

.62407 

4.26328 

1.20395 


1 

1.12309 

.90238 

1.20371 

.33266 


13 

2.06412 

.61058 

4.70774 

1.24320 


2 

1.24028 

.82702 

1=61438 

.57056 


14 

2.16569 

c 59829 

5.19927 

1.27904 


3 

1.35724 

.76828 

1.96611 

.74924 








4 

1.47548 

.72091 

2.35391 

.88844 


•15 

2.27337 

.58706 

5.74613 

1.31190 








16 

2.38822 

.57680 

6c 35862 

1.34217 


5 

1.59637 

.68174 

2.78387 

1.00000 


17 

2.51150 

.56740 

7.04972 

1.37016 


6 

1.72126 

.64870 

3.26362 

1.09147 


18 

2.64482 

.55879 

7.83617 

1.39612 


7 

1.85157 

.62041 

3.80263 

1.16786 


19 

2.79013 

.55089 

8.73972 

1.42029 


8 

1.988^ 

.59586 

4.41305 

1.23265 








9 

2.13493 

.57436 

5.11052 

1.28834 


20 

2.94995 

.54365 

9.78928 

1.44286 








21 

3.12533 

.53694 

11.00824 

I.J‘6375 


10 

2.29200 

.55535 

5.91560 

1.33674 


22 

3.32734 

.53095 

12.49953 

1.48384 


11 

2.46281 

.53843 

6.65590 

1.37922 


23 

3.55522 

.52859 

14.29389 

1.50252 


12 

2.65087 

.52328 

7.96937 

1.41683 


24 

3.81965 

.52035 

16.52503 

1.52015 


13 

2.6k>89 

.50964 

9.^9 

1.45037 








14 

3.09929 

.49731 

10^95474 

1.480^ 


25 

4.1^307 

.51575 

19.37661 

1.53682 








26 

4.51462 

.51158 

?3.151i»e 

1.55261 


15 

3.37530 

.48612 

13.02379 

1.50771 


27 

4.99598 

.50783 

28.38911 

1.56761 


16 

3.70268' 

47594 

15.70664 

1.53244 


28 

5.63407 

.50447 

36.14927 

1.58188 



4.10319 

.46666 

19.32635 

1.55501 


29 

6. 54508 

.50149 

4t(. 84302 

1.59548 


18 

4.61399 

.45817 

24.48172 

1. 57572 








19 

5.30513 

.45040 

32.41900 

1.59479 

. 

30 

8.01831 

.49887 

. 

73.38928 

1 . 6ocJ>6 
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TABIZ I.- VAIZnCS OF LOCAL MACH MJMHER, PRESSURE RATIO, AHD 
PRESSURE COEFTLCXERT ACROSS SHOCK VATES - Concluded 


e 



II 

Pa 



e 

P 

If 

M 

Pa 

^a,b 

(deg) 

(d*g) 

**b 


h 




(deg) 


"a 

Pb 

^b 

85 

20 

6^33047 

0.44327 

46.23224 

1.61242 


87 

5 

2.01291 

0.58128 

1*. 51*750 

1.25076 


21 

8.12762 

.43671* 

76.31580 

1.62878 



6 

2.25571* 

.51*695 

5.7531*7 

1.33456 









7 

2.52995 

.51836 

7.28029 

1.40171 

86 

0 

1.002U 

1.00244 

1.00000 

0 



8 

2.84902 

^49410 

9.27715 

1.45677 


1 

1.15055 

.87991* 

1.37020 

.39951 



9 

3.231*09 

>7324 

12.00248 

1.50275 


2 

1.29591 

.79401 

1.78307 

.66612 









3 

1.UU179 

.72957 

2.24675 

.85680 



10 

3.72148 

.1*5507 

15.91*670 

1.54176 


k 

1.59085 

.67901 

2.77155 

1.00000 



11 

4.38141 

.43910 

22.16816 

1.57528 









12 

5.37519 

1 1*2495 

33.1*4909 

1.60442 


5 

1.7*^555 

.63805 

3.37082 

i.m56 



13 

7.20410 

.41232 

60.21636 

1.62999 


6 

1.90^ 

.60405 

4.06208 

1.200^ 



14 

13.26155 

.40099 

204.45147 

1.65262 


7 

2.08259 

.57529 

4.86877 

1.27428 









8 

2.27139 

.55060 

5.82313 

1.33551 


88 

0 

1.00061 

1.00061 

1.00000 

0 


9 

2.479UI 

.52914 

6.97050 

1.38744 



1 

1.29222 

.7911*3 

1.77909 

.66653 









2 

1.58355 

.6751*0 

2.75534 

1.00000 


10 

2.71274 

.51031 

8.37701 

1.43208 



3 

1.89445 

.59921 

4.01532 

1.20025 


n 

2.97992 

.49365 

10.14282 

1.47087 



4 

2.24475 

..51*1*37 

5.70487 

1.33388 


12 

3.29358 

.47880 

12.42734 

1.50491 









13 

3.67355 

.4651*8 

15.50082 

1.53505 



5 

2.66202 

.50251* 

8.09068 

1.42944 


lU 

4.15329 

. 1*531*9 

19.86017 

1.5^91* 



6 

3.19358 

.1*6933 

11.71764 

1.50122 









7 

3.93752 

.44219 

17.89940 

1.55714 


15 

^*.79538 

.44264 

26.53113 

1.58608 



8 

5.15650 

.41950 

30.81660 

1.60196 


16 

5.73559 

.43279 

38.02639 

1.60789 



9 

8.01593 

.40020 

74.70644 

1.63870 


17 

7.35053 

.42382 

62.56201 

1.62771 









18 

11.43133 

.41564 

151.51*614 

1.645^ 


89 

0 

1.00015 

1,00015 

1.00000 

0 









1 

1.58171* 

.67450 

2.75133 

1.00000 

87 

0 

1.00137 

1.00137 

1.00000 

0 



2 

2.23822 

.54284 

5.67614 

1.33347 


1 

1.1971*2 

.84687 

1.50153 

<1*9969 



3 

3.17002 

.1*6702 

11.55363 

1.50031 


2 

1.39022 

.71*753 

2.08199 

<79976 



4 

5.03780 

.41629 

29.43369 

1.60049 


3 

1.58658 

.67690 

2.76207 

1.00000 









k 

1.79219 

.6231*6 

3.57035 

1.14321 









i 

j 
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SUPPLEMENT 


NACA TECHNICAL NOTE NO. 11^3 

CHAETS FOE DETERMINING THE CEAEA.CTERISTICS OF 
SHAEP-NOSE AIRFOILS IN TWO-DPdENSIONAL 
FLOW AT SUPERSONIC SPEEDS 

By H. Reese Ivey, George W, Stickle, 
and Alberta Schuettler 

September 1947 


Since Technical Note No. 1143 completed, the need for a more 
extensive version of table I, "Values of Local Mach Number, Pressure 
Ratio, and Pressure Coefficient across Shock Waves," has become apparent. 
This table is now available in expanded form; and a copy of the expianded 
table is included in this supplement to supersede the original table I, 

Errors in the original publication are as follows; 

Page 11: The first sentence of the last paragraph should begin 

"Tables I and III ..." instead of "Tables I and II . , . 

Corrections in tables II and. Ill are as follows: 


Table II.- 




2.3 

23° 

3.4225 

2.6 

10 ° 

3.0867 

4.3 

3° 

4.5658 

4.7 

7° 

5.4669 

^+.7 

8 ° 

5.5922 

^.7 

9° 

5.7240 

6.2 

9° 

7.9200 

Table III.- 


H3 

Pa/Pb 

1.4 

14° 

0.49071 

^.1 

24° 

.02350 
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NACA TW No. 1143 
(Supplement) 


Figure I3.- Each vertical space along the scale label for pressure 
coefficient Ap/q. shou3.d represent 0.125 instead of 20; thus, the 
vertical scale should appear: 
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TABU I.- 7ALQSS OF LOCAL MACH IflMESR, FRB5SUKE RATIO, 
AHD PRB5SURK CQKITiCISirr kCBOBS SHOCK WAVBS 


e 


Mk 

H. 



9 

P 

M^ 



^a.b 

(deg) 

(deg) 



Pb 


(deg) 

(deg) 



Pb 


8 

0 

7.185U6 

7.18546 

1.00000 

0 

18 

0 

3.23604 

3. 23604 

1.00000 

0 


1 

7.80125 

7 . 57**79 

1.20854 

.00490 


1 

3.35720 

3.29834 

1.08900 

.01128 


2 

8.6oit30 

8.07261 

1.50622 

.00977 


2 

3.49146 

3.36878 

1.19145 

.02244 



6.3926U 

6.39264 




3 

3.64174 

3.44868 

1.310G7 

.03349 

9 

0 

1.00000 

0 


4 

3.81150 

3.53948 

1.45184 

.04443 


1 

6.87U07 

6.69357 

1.18235 

.00551 






2 

7.U8067 

7.06779 

1.43092 

.01100 


5 

4.00564 

3.64316 

1.62091 

.05528 


3 

8.2783U 

7 . 5**385 

1.78981 

.01646 


6 

4.23083 

3.76221 

1.02753 

.06604 



5.75871 





7 

4.57062 

3.09495 

2.16071 

.07937 

10 

0 

5.75871 

1.00000 

0 


8 

• 4.81743 

4.05749 

2.41888 

.08734 


1 

6 . 1 J »639 

5.99785 

1.16236 

.00614 


9 

5.21582 

4.25058 

2.06418 

.09789 


2 

6.62119 

6.28846 

1.37565 

.01224 






3 

7.223U4 

6.64849 

1.66896 

.01832 


10 

5.72912 

4.47828 

3.49010 



U 

8.02263 

7 . 10 »t 85 

2.09762 

.02436 


11 

6.42781 

4.75694 

4.43641 








12 

7.46024 

5.10668 

6.03381 

.12921 

11 

0 

5.24082 

5.?4o82 

1.00000 

0 


13 

9.22255 

5.56127 

9.30925 

.13956 


1 

5.55967 

5.43448 

1.14629 

.00676 






2 

5.94262 

5.66634 

1.33336 

.01349 

19 

0 

3.07154 

3.07154 

1.00000 

0 


3 

6.42373 

5.95318 

1.5^0 

.02029 


1 

3. 18101 

3.12594 

1.08465 

.01195 


U 

7.01599 

6.29392 

1.92421 

.02682 


2 

3.30163 

3.18741 

1.18134 

.02377 


5 

7.83581 

6 . 739**8 

2.44137 

. 0335 ** 


3 

3.43552 

3.25671 

1.29288 

.03545 


6 

8.98638 

7.30617 

3.26353 

.04004 


4 

3.58559 

. 3.33514 

1.42320 

.04702 

12 

0 

4.80977 

.4.O0977 

1.00000 

0 


5 

3.75551 

3.42421 

1.57743 

.05849 


1 

5.07739 

**.96951 

1.13344 

.00739 


6 

3.95028 

3.52573 

1.76303 

.06985 


2 

5.39281 

5.15796 

1.29999 

.01474 


7 

4.17683 

3.64210 

1.99073 

.08113 


3 

5.77302 

•>.38268 

1.51411 

.02204 


8 

4.44535 

3.77664 

2.27703 

.09232 


U 

6.24375 

5.65433 

1.79936 

.02929 


9 

4.77075 

3.93351 

2.64786 

.10343 


5 

6.84911 

5.98883 

2.19908 

.03652 








6 

7.66903 

6.41123 

2.79939 

.04371 


10 

5.17739 

4.U88O 

3.14812 

.11448 


7 

8.87172 

6.96292 

3.80262 

.050^ 


11 

5.70582 

4.34078 

3.85929 

.12547 








12 

6.43414 

4.61223 

4.95273 

.13640 

13 

0 

4.44543 

4.44543 

1.00000 

0 


13 

7.53249 

4.95273 

6.84971 

.14729 

1 

4.67339 

4.57891 

1.12271 

.00803 


14 

9.48326 

5.39507 

10.95449 

.15613 


2 

4.93834 

4 . 73**65 

1.27307 

.01600 








3 

5.24983 

4.91619 

1.46158 

.02393 

20 

0 

2.92381 

2.92381 

1.00000 

0 


k 

5.63112 

5.13596 

1.70535 

.03178 


1 

3.02334 

2.97148 

1.08078 

.01263 







2 

3.13239 

3.02492 

1.17239 

.02510 


5 

6.10349 

5.39892 

2.03258 

.03960 


3 

3.25273 

3.08575 

1.27725 

.03744 


6 

6.71567 

5.72228 

2.495^ 

.04730 


4 

3.38650 

3.15392 

1.39847 

. 04 ^ 


7 

7.55U39 

6.12986 

3.20247 

.05513 







8 

8.80760 

6.66172 

4.41302 

.06285 


5 

3.53676 

3.23092 

1.54042 

.06172 








6 

3.70716 

3.31824 

1.70890 

.07369 

lU 

0 

4.13360 

4.13360 

1.00000 

0 


7 

3.90296 

3.41765 

1.91224 

.08555 


1 

4.33044 

4.24248 

1.21376 

.00867 


8 

4.13158 

3.53157 

2.16293 

..09732 


2 

4.55638 

4.37683 

1.250^ 

.01726 


9 

4.40349 

3.66307 

2.47965 

.10901 


3 

4.81978 

4.52876 

1.41949 

.O25OO 



4.73461 


2.89260 

.12061 



5 d 32‘‘0 

4.70707 

1.63192 

.03427 


10 

3.81626 





11 

5.15114 

3.99719 

3.45455 

.13215 


5 

5.51261 

4.91882 

1.90826 

.04270 


12 

5.69739 

4.21372 

4.26333 

.14362 


6 

5.98884 

5.17368 

2.28225 

.05107 


13 

6.46071 

4.47840 

5.52986 

.15503 


7 

6.62228 

5. **9587 

2.81769 

.05921 


14 

7.63854 

4.81027 

7.79624 

.16640 


8 

7.47450 

5.88074 

3.64800 

.06771 








9 

8.79126 

6 . 39 ** 3 ** 

5.11042 

.07598 


15 

9.83090 

5.24117 

13.02305 

.17772 

15 

0 

3.86369 

3.86369 

1.00000 

0 

21 

0 

2.79041 

2.79041 

1.00000 

0 

1 

4.03562 

3.95993 

1.10614 

.00931 


1 

2.68143 

2.83236 

1.07736 

.01331 


2 

4.14555 

3.98829 

1.23231 

.01931 


2 

2.98066 

2.87953 

1.16450 

.02645 


3 

4.45565 

4.19791 

1.38489 

.02770 


3 

3.08951 

2.93252 

1.26352 

.03944 



4.71842 

4.34601 

1.57329 

.03679 


4 

3.20981 

2.99660 

1.37704 

.05228 


5 

5.03145 

4.51957 

1.81179 

.04587 


5 

3.34375 

3.05910 

1.50857 

.06498 


6 

5.41400 

**.72539 

2.12408 

.05479 


6 

3.47911 

■3.12563 

1.64697 

.07636 


7 

5.89618 

5.04264 

2.55029 

.06370 


7 

3.66576 

3.22034 

1.84678 

.09002 


8 

6.53211 

5.27618 

3.16796 

.07258 


8 

3.86318 

3.31777 

2.06948 

.10237 


9 

7.42624 

5.65781 

4.14339 

.08143 


9 

4.09428 

3.42921 

2.34504 

.11463 


10 

8.82181 

6.14628 

5.91549 

.09023 


10 

4.37040 

3.55785 

2.69521 

.12679 






11 

4.70837 

3.70760 

3.15498 

.13887 

16 

0 

3.62792 

3.62792 

1.00000 

0 


12 

5.13650 

5.88429 

3.78653 

.15088 


1 

3.77964 

3.71064 

1.09962 

.00996 


13 

5.70365 

4.09575 

4.70770 

.16282 


2 

3.95037 

3.80507 

1.21661 

.01983 


14 

6.50821 

4.35408 

6.17984 

.17470 


3 

k 

4.14479 

4.36900 

3.91330 

4.03782 

1. 35610 
1.52531 

.02961 

.03931 


15 

16 

7.78248 

10.29326 

4.67780 

5.09813 

a. 908 38 
15.708U 

.18653 

.19831 


5 

4.63202 

4.18238 

1.73515 

.04895 



2.66944 

2.66944 

1.00000 



6 

4.94653 

**.35137 

2.00221 

.05851 

22 

0 

0 


7 

5.33290 

4.55154 

2.35426 

.06803 


1 

2.75318 

2.70504 

1.07435 

.014012 


8 

9 

5.82325 

6.47624 

4.79190 

5.08655 

2.83915 

3.55104 

. 077*»8 

.08689 


2 

3 

4 

2.84397 

2.94308 

3.05197 

2.74795 

2.79453 

2.84677 

1.15755 

1.25145 

1.35832 

.027827 

.041472 

.054956 


10 

7.40814 

5.45674 

4.69797 

.09626 





1.48108 

.068287 


11 

8.90088 

5.93848 

6.8559** 

.10559 


5 

3.17242 

2.90542 




6 

3.30680 

2.97131 

1.62361 

.081470 

17 

0 

3.42032 

3.42032 

1.00000 

0 


7 

3.45826 

3.04552 

1.79138 

.094530 

1 

3.55532 

3.49188 

1.09391 

.01061 


8 

3.63087 

3.12950 

1.99170 

.30746 


2 

3.70612 

3.57318 

1.20313 

.02113 


9 

3.83033 

3.22498 

2.23535 

.12029 


3 

It 

3.87615 

4.07015 

3.66580 

3.77171 

1.33170 

1.48543 

.03154 

.04186 


10 

4.06^162 

3.33411 

2.53821 

.13301 





11 

4.34571 

3.45998 

2.92528 

.14564 


5 

**.29455 

3 . 893**5 

1.67261 

.05210 


12 

4.69181 

3.60650 

3.43734 

4.14788 

.15817 


6 

4.55860 

4.03450 

1.90576 

^ 06227 


13 

5.13349 

3.77921 

.17065 


7 

**.87573 

4.19924 

2.20412 

.07236 


14 

5.72501 

3.98579 

5.19945 

.18304 


8 

5.26736 

4.39418 

2.60026 

. 082 Jt 0 



6.57835 


6.91836 

.19538 


9 

5.76803 

4.62799 

3.15127 

.09237 


15 

4.23809 




16 

7.97050 

4.55413 

10.23418 

.20765 


10 

6.44180 

4.91440 

3.97167 

.10230 


17 

10.91166 

4.96439 

19.32636 

.21989 


n 

7. **1936 

5.27398 

5.32300 

.11219 








12 

9.03211 

5.73979 

7.96901 

.12204 
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TABIX I.- TALDES OT LOCAL MACE lOMHEB, FRBSSURE RATIO, AID 
IRESSDRS CUKfTICIXR ACROSS sroCK VATES - Continued 


e 

(deg) 


2k 


26 


27 


p 

(deg) 

S 

0 

2.55931 

1 

2.63663 

2 

2.72021 

3 

2.81097 

4 

2.91011 

5 

3.01917 

6 

3.14004 

7 

3.27510 

8 

3.42766 

9 

3.60192 

10 

3.80388 

11 

4.04200 

12 

4.32897 

13 

4.68441 

14 

5.14181 

15 

5.76160 

16 

6.67259 

17 

8.21184 

0 

2.45857 

1 

2.53038 

2 

2.60761 

3 

2.69120 

4 

2.78202 

5 

2.88137 

6 

2.99085 

7 

3.11233 

8 

3.24031 

9 

3.40126 

10 

3.57857 

11 

3.78354 

12 

4.02611 

13 

4.31993 

14 

4.68616 

15 

5.16169 

16 

5.81451 

17 

6.79454 

18 

8.51947 

0 

2.36619 

1 

2.43311 

2 

2.50490 

3 

2.58225 

4 

2.66584 

5 

2.75692 

6 

2.85665 

7 

2.96666 

8 

3.08099 

9 

3.22621 

10 

3.38185 

11 

3.56060 

12 

3.76908 

13 

4.01684 

14 

4.31849 

15 

4.69712 

16 

17 

5.19339 

5.88489 

18 

6.94816 

19 

8.91314 

0 

2.26110 

1 

2.34380 

z 

2.41071 

3 

2.48254 

4 

2.55994 

5 

2.64389 

6 

2.73534 

7 

2.835^ 

8 

2.94639 

9 

3.06978 

10 

3.20843 

11 

3.36613 

12 

3.54771 

13 

3.76027 

14 

4,01396 

15 

4.32457 

16 

4.71747 

17 

10 


19 

7.13932 

20 

9.42386 

0 

2.20269 

1 

2.26150 

2 

2.32415 

3 

2.39117 

4 

2.46318 


2.55931 

2.59191 

2.6696k 

2.71559 

2.76708 

2.82A78 

2.8095^ 

2.95^^35 

3.0U8I 

3.13837 

3.2^533 

3.3^2 

3.51192 

a.68o8U 


3. 

k.l29kz 

A.A 382 A 

2.^5857 

2.1 i 8739 

2.5197«» 

2.55ft« 

2.59660 

2.6A19^ 

2.69267 

2.7^9*^7 

2.81309 

2.88381 

2.965^ 

3.05730 

3.16209 

3.26285 

3.58857 
3.78616 
A. 02728 
A. 32922 

2.36619 

2.39158 

2.A2023 

2.A5239 

2.A88I5 

2.52825 

2.57296 

2.62291 

2.678^ 

2.7AI36 

e.8n6A 

2.89100 

2.98103 

3.08381 

3.20211 

3.339^ 

3.50IA8 

3.69»»96 

3.93093 
A =22633 

2.261JB 

2.303^ 

2.32^ 

2.35720 

2.38897 

2.A2AA2 

2. A6A03 
2.50808 
2.55727 
2.61226 

2.6A370 

2.7A282 

2.82071 

2.90907 

3.00988 

3.1258'' 

3.26o6A 

3. A1920 
3.60871 
3.83975 

A.12892 

2.20269 

2.22239 

2.2AA68 

2.26979 

2.29795 


1.00000 

1.07155 

1.15131 

I.2A07I 

1.3‘»175 

1. »»5693 
1.58952 

1.7A3^ 

I . 92598 
2.IAAI6 

2. A1057 
2.7A332 
3.17120 
3.7*»18A 
A.5A2AO 

5.7A606 

7.76366 

II. 8AAAT 

1.00000 

1.06915 

l.H»573 

1.23122 

1.32717 

I.A3578 

1.55985 

1.7029^ 

1.86990 

2.06753 

2.30507 

2.59633 

2.96196 

?.A3525 

A.07188 

A.9757A 

6.35862 

8.7A365 

13.8A205 

1.00000 

1.06692 

I.IA078 

1.22268 

1.31^21 

1. AI7II 

1.66728 

1.82163 

2.00218 

2.21653 

2. ‘»7509 
2.79352 
3.195l»7 
3.719^ 

A.A3072 

5.‘^53^^5 

7.OA972 

9.89298 

16.387«^1 

1.00000 

1.06A92 

1.1362A 

1.21505 

Ic 30255 

I.A005I 

1.51078 

1.63601 

I.7796A 

I. 9A606 

2.IA123 

2.37366 

2.65513 

3.00338 

3.W^555 

A.02623 

A.82275 

5.98393 

7.83617 

II. 2606A 

I9.7AAIO 

1.00000 

1 .o 63H» 

ia3222 

1.20820 

1.29226 



e 

P 

Mb 

% 

(deg) 

(deg) 

0 

27 

5 

2.54085 

.014703 


6 

2.62517 

.029212 

.043519 


7 

8 

2.717U 

2.818ID 

.057649 


9 

2.92984 

.071610 


10 

3.05449 

.085414 


11 

3.19487 

.099068 


12 

3.35498 

.11259 


13 

3.53985 

.12628 


14 

3.75706 

.13927 


15 

4.01751 

.15244 


16 

4.33836 

.16551 


17 

4.74742 

.17850 

.19141 


18 

19 

5.29553 

6.08598 

.20424 


20 

7.37622 

.21702 

.22974 


21 

10.10296 

26 

0 

2.13006 

0 


1 

2.18546 

.015486 


2 

2.24436 

.030617 


3 

2.30713 

.045607 

.060389 


4 

2.37434 

2.44661 


5 

.074965 


6 

£.52465 

.089410 


7 

2.60945 

.10367 


8 

2.70205 

.11778 

.13103 


9 

2.89976 

2.91678 


10 

.14559 


11 

3.042^ 

w 15930 


12 

3.10538 

.17291 


13 

3.34810 

.10642 

.19984 


14 

3.53684 


15 

3.75932 

.21317 


16 

4. 02749 

.22643 


17 

4.35986 

.23962 


10 

4.78758 

.25276 


19 

5.36803 

0 


20 

6.22241 

.016149 


21 

7.67074 

.032053 


22 

11.04280 

.047707 

.063162 

89 

0 

2.06266 


1 

2.11505 

.078398 


2 

2.17054 

.093442 


3 

2.22957 

.10831 


4 

2.29236 

.12301 

.13755 


5 

£.36005 


6 

2.43270 

.15196 


7 

2.51121 

.16622 


8 

2.59664 

.18036 


9 

2.69398 

.19438 




.20831 


10 

2.79292 


11 

2.90717 

.22214 


12 

3.03508 

.23588 


13 

3.17984 

.24955 


14 

3.34576 

.26315 

.27670 


15 

3.53866 


16 

3.76717 

0 


17 

4.04402 

.01688 


18 

4.38959 

.03349 


19 

4.83^ 

.04985 



5.45687 

.06595 


20 


21 

6.38035 

.08105 


22 

8.04043 

.09752 



2.00000 

.U300 

30 

0 

.12830 

1 

2.04970 

.14342 


2 

2.10210 


3 

2.15786 

.15838 


4 

2.2171^ 

.17319 

.1^T86 


5 

2.28038 

.20241 


6 

2.34824 

.21684 


7 

8 

2.42132 

2.50046 

.23116 


9 

2.58664 

,24539 
' ,25953 


10 

2.66100 

.27359 


11 

2.78510 

,28758 


12 

2.90088 


13 

3.03082 

.30152 


14 

3.17820 

0 


15 

3.34766 

.01764 


16 


.03497 

.05202 


17 

10 

3.78065 

4.06734 

.06881 


19 

4.42795 


2.32939 

2.36A45 
2.403A6 
2 .AAb93 
2.4953*^ 

2.5A9AA 

2.60990 

2.67778 

2.75428 

2.84104 

2.93990 

3.05365 

3.18578 

3.34120 

3.52689 

3.75323 

A.O36AA 

2.13006 

2.14729 

2.16698 

2.10917 

2.2IA07 

2.2AI98 

2.27308 

2.30767 

£.34617 

2.37065 

2.A367I 

2.409^ 

2.54937 

2.61606 

2.69124 

2.77640 

2.87344 

2.9^4 

3.11464 

3.26703 

3.44906 

3.67090 

3.94841 

2.06266 

2.07774 

2.094^ 

2.11455 

2.13521 

2.16131 

2.10895 

2.21966 

2.25386 

2.29151 

2.33402 

2.38101 

2.43337 

2.491B3 

2.55740 

2.63123 

2.71487 

2.81017 

2.91970 

3.04685 

3.19654 

3.37485 

3.59235 

2.00000 

2.01309 

2.02817 

2.04536 

2.06489 

2.08676 

2.11124 

2.13857 

2.1^31 

2.20^ 

2.24016 

2.28175 

2.32799 

2.37953 

2.43701 

2.50149 

£.57407 

2.65620 

2.74978 

2.85731 


1.38571 

1.49044 

1.60857 

1.74297 

1.89742 

2.07680 

2.28776 

2.53991 

2.84643 

3.22752 

3.71441 

4.35896 

5.25200 

6.57644 

8.73972 

12.91636 

24.37689 

1.00000 

1.06148 

1.12856 

1.20202 

1.28293 

1.37252 

1.47228 

1.58425 

1.71071 

1.85492 

2.02095 

2.21432 

2.44239 

2.71591 

3.04990 

3.46732 

4.00426 

4.72109 

5.72715 

7.24294 

9.78926 

14.96338 

31.10958 

1.00000 

1.06001 

1.12523 

1.19647 

1.27431 

1.36067 

1.45616 

1.56258 

1.68225 

1.82347 

I . 97234 
8.15090 
2.35935 
2.6o608 
2.90292 

3.26710 

3.72486 

4.31785 

5.11702 

6.25337 

7.99871 

II. 02426 

17*. 56086 

1.00000 

1.05869 

1.12228 

1.19144 

1.26706 

1.35004. 

1.44166 

1.54331 

1.65693 

1.78480 

1.92978 

2.09572 

2.28775 

2.51256 

2.77947 

3.10201 

3.49958 

4.00222 

4.65845 

5.55196 




:o 8535 

.10167 

.U776 

.13365 

.14935 

.16488 

.18023 

.19544 

.21051 

.22544 

.24025 

.25496 

.26956 

.28408 

.29851 

.31268 

.32718 


.01839 

.03646 

.05422 

.07170 

.06890 

.10585 

.12258 

.13906 

.14525 

.17143 

.18735 

.20306 

.21866 

.23410 

.24941 

.26459 

.27966 

.29463 

.30950 

.32429 

.33901 

.35367 


.01916 

.orm 

.05^ 

.07457 

.09251 

.11011 

.12744 

.14455 

.16209 

.17808 

.19454 

.21061 

.22690 

.24285 

.25864 

.27429 


.30524 

.32055 

.33576 

.35090 

.36595 


.01996 

.03953 

.05873 

.07743 

.09616 

.11442 

.13239 

.15010 

.16757 

.18479 

.20180 

.21861 

.§3523 

.25167 

.26795 

.28408 

.30006 

.31592 

.33166 


J 
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TABLE I.- VALDES OF LOCAL MACH H09®ZP, PHESSDHE RATIO, AID 
PRESSURE CaKFFICIEIfr ACROSS SHOCK WAVES - Continued 


e 


Mb 

Me 

Pa 

^a.b 

e 


Mb 

M, 



(deg) 

(deg) 


Pb 

% 

(deg) 

(deg) 



Pb 

lb 

30 

20 

4.90159 

3.00520 

6.84081 

0.34730 

34 

0 

1.78829 

1.78829 

1.00000 

0 

21 

5.56424 

3.12879 

8 . 8635 l^ 

.36284 


1 

1.82960 

1.79493 

1.05453 

.023271 


22 

6.58991 

3.30392 

12.49954 

.37829 


2 

1.87291 

1.80309 

1.11302 

.046028 


23 

8.51233 

3.51725 

20.96744 

.39367 


3 

1.91837 

1.81285 

1.17591 

.060285 





4 

1.96630 

1.82427 

1.24382 

.090089 

31 

0 

1.94160 

1.94160 

1.00000 

0 




1.83741 




1 

1.98886 

1.95286 

1.05748 

.02076 


5 

2.01688 

1.31735 

.11145 


2 

2.03868 

1.96598 

1.11958 

.04110 


6 

2.07054 

1.85237 

1.39734 

.13240 


3 

2.09138 

1.98107 

1.18694 

.06106 


7 

2.12758 

1 . 8^26 

1.48470 

.15297 


4 

2.14730 

1.^823 

1.260^ 

.08064 


8 

2.18849 

1.88824 

1.58061 

.17318 


V 



9 

2.25376 

1.90935 

1.68638 

.19304 


5 

2.20684 

2.01760 

1.34052 

.09989 




1.93285 

1.80374 



6 

2.27049 

2.03933 

1.42871 

.11880 


10 

2.32403 

.21259 


7 

2,33880 

2.06359 

1.52616 

.13741 


11 

2.40006 

1.95894 

1.93476 

.23182 


8 

2.41247 

2.09061 

1.63449 

.15574 


12 

2.48279 

1.9878U 

2.08213 

.25078 


9 

2.49232 

2.12062 

1.75569 

.17379 


13 

2.57339 

2.01986 

2.24923 

.26948 






14 

2.67317 

2.05523 

2.44024 

.28793 


10 

2.57936 

2.15392 

1.89230 

.19160 



2.78406 


2.66102 

.30614 


11 

2.67484 

2.19086 

2.04755 

.20916 


15 

2.07055 


12 

2.78034 

2.23185 

2.22567 

.22651 


16 

2.90844 

2.13794 

2.91930 

.32413 


13 

2.89789 

2.27739 

2.43223 

.24364 


17 

3.04938 

2.38628 

3.22562 

.34192 


14 

3.03011 

2.32809 

2.67480 

.26058 


18 

3.21114 

2.24018 

3.59506 







19 

3.39964 

2.30049 

4.04968 

.37696 


15 

3.18052 

2.38468 

2.96390 

.27735 




2.36828 

4.62314 

.39422 


16 

3.35393 

2.44806 

3.31*^56 

.29394 


20 

3,62346 


17 

3.55709 

2.51939 

3.74909 

.31038 


21 

3.89559 

2.44492 

5.36960 

.41134 


18 

3.79995 

2.60008 

4.30204 

.32668 


22 

4.23683 

2.53215 

6.38199 

.42831 


19 

4.09778 

2.69201 

5.02997 

.34285 


23 

4.68311 

2.63228 

7.83424 

.44517 




24 

5.30348 

2.76967 

10.09437 

.46191 


20 

4.47555 

2.79760 

6.03228 

.35890 




2.88475 


.47854 


21 

4.97767 

2.92012 

7.50125 

.37484 


25 

6.25348 

14.09971 


22 

5.69302 

3.06409 

9.86355 

.39068 


26 

7.99488 

3.04745 

23.15148 

.49509 


23 

6.83565 

3.23596 

14.29389 

.40644 




1.7434? 




24 

9.13076 

3.44528 

25.63452 

.42212 

35 

0 

1.74345 

1.00000 

0 





1 

1.78316 

1.74876 

1.05375 

.02415 

32 

0 

1.88707 

1.88707 

1.00000 

0 


2 

1.82468 

1.75553 

1.11126 

.04774 

1 

1.93213 

1.89664 

1.05639 

.02158 


3 

1.86822 

1.76380 

1.17296 

.07079 


2 

1.97956 

1.90799 

1.11716 

.04271 


4 

1.91398 

1.77361 

1.23939 

.09336 


3 

2.029^ 

1.92112 

1.18287 

.06342 



1.96221 

1.78504 

1.31116 

.11545 


4 

2.08253 

1.93620 

1.25420 

.08373 


5 





6 

2.01321 

1.79815 

1.38897 

.13710 


5 

2.13875 

1.95330 

1.33195 

.10367 


7 

2.06730 

1.81304 

1.47368 

.15834 


6 

2.19868 

1.97256 

1.41711 

.12326 


8 

2.12487 

1.82981 

1.56632 

.17918 


7 

2.26277 

2.00680 

1.51078 

.14251 


9 

2.18638 

1.84859 

1.66810 

.19966 


8 

2.33163 

2.01807 

1.61445 

.16146 




1.86953 

1.78054 

.21979 


9 

2.40596 

2.04478 

1.72982 

.18011 


10 

2.25238 





11 

2.32352 

1.89278 

1.90548 

.23960 


10 

2.48665 

2.07445 

1.85915 

.19849 


12 

2.40058 

1.91855 

2.04521 

.25910 


11 

2.57474 

2.10730 

2.00522 

.21662 


13 

2.48453 

1.94707 

2.20263 

.27832 


12 

2.67149 

2.14373 

2.17150 

.23450 


14 

2.57658 

1.97862 

2.38143' 

.29727 


13 

14 

2.77856 

2.89812 

2.18409 

2.22897 

2.362^ 

2.58506 

.25215 

.26960 


15 

2.67822 

2.01351 

2.58644 

.31596 




16 

2.79139 

2.05215 

2.82401 

.33442 


15 

3.03292 

2.27884 

2.84700 

.28684 


17 

2.91858 

2.09498 

3.10277 

.35266 


l 6 

3.18672 

2 . 33 *^ 5 *^ 

3.16033 

.30390 


18 

3.06314 

2.14258 

3.43466 

.37069 


17 

3.36459 

2.39688 

3.54210 

.32080 


19 

3.22962 

2 . 195 fe 

3.83675 

.38853 


18 

19 

3.57385 

3.82531 

2.46700 

2.54630 

4.01779 

4.62734 

.33753 

.35413 


20 

21 

3.42442 

3.65692 

2.25495 

2.32362 

4.33427 

4.96621 

.40619 

.42369 


20 

4.13577 

2.63661 

5.43708 

.37058 


22 

3.94150 

2.39^7 

5.79616 

.44103 


21 

4.53321 

2.74033 

6.56585 

.38692 


23 

4.30153 

2.48272 

6.93526 

.45824 


22 

5.06850 

2.88280 

8.24971 

.40315 


24 

4.77837 

2.58113 

8.59705 

.47532 


23 

24 

5.84704 

7.13785 

3.00200 

3.17071 

11.033^ 

16.52504 

.41927 

.43531 


25 

26 

5.45400 

6.52305 

2.69523 

2.82921 

11.25052 

16.16503 

.49229 

.50915 


25 

9 . 97 *^!*^ 

3.37616 

32.42577 

.45127 


27 

8.62546 

2.98^3 

28.38910 

.52591 

33 

0 

1 

2 

3 

4 

1.83608 

I.8791B 

1.92442 

1.97206 

2.02235 

1.83608 

1.84413 

1.85381 

1.86350 

1.87836 

1.00000 

1.05541 

1 .U 497 

1.17920 

1 . 24^2 

0 

.02242 

.04435 

.06583 

.08688 

36 

0 

1 

2 

3 

4 

1.70130 

1.73955 

1.77947 

1.82126 

1.86536 

1.70130 

1.70539 

1.71085 

1.71772 

1.72606 

1.00000 

1.05304 

1.10969 

1.17033 

1.23585 

0 

.025040 

.049487 

.073358 

.096830 


5 

6 

7 

8 
9 

2.07561 

2.13221 

2.19258 

2.25722 

2.32674 

1.89338 

1.91039 

1.92947 

1.95082 

1.97459 

1.32426 

1.40668 

1.49703 

1.59657 

1.70686 

.10752 

.12779 

.14770 

.16727 

.18653 


5 

6 

7 

8 
9 

1.91119 

1.95980 

2.01124 

2.06585 

2.12402 

1.73654 

1.74734 

1.76042 

1.77522 

1.79185 

1.30563 

1.38147 

1.46381 

1.55356 

1.65178 

.11953 

.14189 

.16380 

.18530 

.20639 


10 

11 

12 

13 

14 

2.40188 

2.48351 

2.57274 

2.67094 

2.77983 

2,00099 

2.03026 

2.06268 

2.09859 

2.13838 

1.82982 

1.96784 

2.12398 

2.30217 

2.50757 

.20796 

.22417 

.24259 

.26076 

.27870 


10 

11 

12 

13 

14 

2.18626 

2.25305 

2.32517 

2.40336 

2.48870 

1.81048 

1.83118 

1.85418 

1.87960 

1.90778 

1.75992 

1.87943 

2.01251 

2.16155 

2.32982 

.22713 

.24749 

.26754 

.28728 

.30673 


15 

16 

17 

18 
19 

2.90165 

3.03936 

3a9689 

3.37977 

3.59589 

2.18255 

2.23168 

2.28644 

2 . 3^5 

2.41669 

2.74709 

3.03020 

3.37020 

3.78644 

4.30816 

.29643 

.31396 

.33131 

.34848 

.36549 


15 

16 

17 

18 
19 

2.58245 

2.68612 

2.80180 

2.93216 

3.08076 

‘ 1.93889 
1.97330 
2.01136 
2.05355 

2.10040 

2.52146 

2.74161 

2.99750 

3.29879 

3.65894 

.32591 

.34483 

.36351 

.38197 

.40022 


20 

21 

22 

23 

24 

3.85704 

4.18188 

4.60196 

5.17619 

6.03149 

2.49464 

2.58339 

2.68528 

2.80347 

2.94229 

4.98175 

5.88545 

7.16241 

9.10556 

12 . 42 ^ 

.38235 

.39908 

.41569 

.43218 

.44857 


20 

21 

22 

23 

24 

3.25251 

3.45439 

3.69669 

3.99543 

4.37714 

2.15260 

2.21098 

2.27656 

2.35065 

2.43496 

4.09738 

4.64313 

5.34155 

6.26779 

7.55597 

.41827 

.43615 

.45386 

.47141 

.48883 


25 

26 

7 . 5 H *79 

11.19767 

3.10795 

3.53991 

19.37661 

43.22636 

.46487 

.48109 


25 

26 

4.88989 

5.63258 

2.53169 

2.66431 

9.47123 

12.62122 

.50612 

.52329 


V. 
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TABIZ I - VALDES OF LOCAL MACH ITOMHER, PRESSURE RATIO, AHD 
PRESSURE COKPTICIZIIT ACROSS SHOCK WAVES - Conti nuad 


e 



Ma 



e 

P 

»*b 

Me 

Pft 

^a.b 

( 4 « 8 ) 

(das) 



Pb 

1b 

(d«g) 

(dag) 


2b 

1b 

36 

27 

6.85490 

2.77549 

18.77364 

0.54035 

39 

17 

2.51649 

1.79765 

2.75938 

0.39689 

28 

9. >^197 

2.93252 

36.14927 

.55732 


18 

2.61643 

1.82749 

2.99641 

.41661 








19 

2.72771 

1.86043 

3.27119 

.43607 

37 

0 

1.66164 

1.66164 

1.00000 

0 







1 

1.69857 

1.66458 

1.05244 

.02597 


20 

2.85280 

1.89684 

3.59373 

.45529 


2 

1.73706 

1.66883 

1.10831 

.05128 


21 

2.99499 

1.93714 

3.97793 

.47427 


3 

1.77726 

1.67443 

1.16800 

.07598 


22 

3.15879 

1.98185 

4.44366 

.49304 


U 

1 . 8193 ‘» 

1.68140 

1.23196 

.10011 


23 

3.35052 

2.03163 

5.02033 

.51161 








24 

3.68530 

2.09759 

6.03867 

.52999 


5 

1.86351 

1.68980 

1.30070 

.12370 








6 

I.9100D 

1.69967 

1.37483 

.14678 


25 

3.85991 

2,14968 

6.71741 

.54821 


7 

1.95907 

1.71107 

1.45505 

.16938 


26 

4.21505 

2.22019 

8.04246 

.56627 


8 

2.01103 

1.72408 

1.54221 

.19153 


27 

4.68611 

2.30037 

9.97979 

.58418 


9 

2.06623 

1.73879 

1.63730 

.21325 


28 

5.35512 

2.39231 

13.08374 

.60196 







29 

6. 41824 

2.49885 

18.86698 

.61961 


10 

2.12508 

1.75530 

1.74154 

.23458 




2.62389 

33.44886 

.63716 


u 

2.18809 

1.77373 

1.85637 

.25552 


30 

8.52952 


12 

2.25584 

1.79422 

1.98358 

.27612 








13 

2.32903 

1.81694 

2.12538 

.29638 

40 

0 

1.55572 

1.55572 

1.00000 

0 


ll* 

2.40896 

1.84205 

2.28541 

.3161*3 


1 

1.58940 

1.55556 

1.05106 

.02887 







2 

1.62431 

1.55660 

1.10515 

.05693 


15 

2.49541 

1.86986 

2.46456 

.33599 


3 

1.66120 

1.55877 

1.16355 

.08467 


16 

2.59099 

1.90054 

2.66997 

.35537 


4 

1.69841 

1.56224 

1.22384 

.11085 


17 

2.69694 

1.93445 

2.90670 

.37449 




1.56694 

1.28916 

.13677 


18 

2.81543 

1.97195 

3.18269 

.39337 


5 

1.73791 


19 

2 . 9*»931 

2.01350 

3.50881 

.41203 


6 

1.77912 

1.57276 

1.35914 

.16209 




7 

1.82243 

1.57993 

1.43431 

.18681 


20 

3.10242 

2.05963 

3.90033 

.43048 


8 

1.86797 

1.58841 

1.51532 

.21098 


21 

3.28008 

2.11101 

4.37946 

.44873 


9 

1.91599 

1.59826 

1.60^1 

.23462 


22 

3.48991 

2.16844 

4.^971 

.46679 



1.96679 

1.60950 

1.69799 



23 

3.71*331 

2.23295 

5.75420 

.48469 


10 

.25777 


2k 

4.05825 

2.30583 

6.79240 

.50244 


U 

2.02072 

1.62230 

1.801^ 

.28046 




12 

2.07818 

1.63666 

1.91519 

.30272 


25 

4.46512 

2.38873 

8.25775 

.52004 


13 

2.13960 

1.65272 

2.04007 

.32456 


26 

5.02050 

2.48383 

10.48377 

.53751 


14 

2.20564 

1.67062 

2.17838 

.34603 


27 

5.84590 

2.59406 

14.27360 

.551*87 



2.27684 

1.69040 

2.33224 

.36713 


28 

7 . 2711*3 

2.72345 

22.17482 

.57211 


15 


29 

10.76973 

2.87776 

48.84307 

.58927 


16 

2.35412 

1.71233 

2.5047U 

.38789 



17 

2.43844 

1.73651 

2.69953 

.40833 

38 

0 

1.62427 

1.62427 

1.00000 

0 


18 

2.53106 

1.76318 

2.92139 

.42646 

1 

1.66000 

1.62610 

1.05191 

.02691 


19 

2.63355 

1.79260 

3.17655 

.44832 


2 

1.69720 

1.62925 

1.10711 

.05312 




1.82507 

3.47330 

.46791 


3 

1.73595 

1.63363 

1.16^ 

.07867 


20 

2.74794 


4 

1.77646 

1.63934 

1.22888 

.10361 


21 

2.87691 

1 . 8^0 

3.82297 

.48726 





22 

3.02399 

1.90062 

4.24135 

.50637 


5 

1.81891 

1.64639 

1.29635 

.12796 


23 

3.19412 

1.94465 

4.75127 

.52527 


6 

1.86348 

1.65484 

1.36892 

.15177 


24 

3.39425 

1.99364 

5.38688 

.54396 


7 

8 

1.91042 

1.95999 

1.66471 

1.67607 

1.44727 

1.53211 

.19788 


25 

3.63476 

2.04837 

6.20177 

.56247 


9 

2.01254 

1 . 6^3 

1.62441 

.22023 


26 

27 

3.93174 

4.31206 

2.10980 

2.17916 

7.28497 

8.79627 

.58081 

.59899 


10 

2.06839 

1.70361 

1.72524 

.24217 


28 

4.82461 

2.25802 

11.05366 

.61702 

.63492 


n 

«. 12800 

1.71998 

1.83585 

.26369 


29 

5.57095 

2.34844 

14.79363 


12 

13 

14 

2.19191* 

2. 260^ 
2.33512 

1.73827 

1.75849 

1.77819 

1.95797 

2.09337 

2.24461 

.28484 

.30^ 

.32607 


30 

31 

6.81144 

9.55562 

2.47220 

2.57613 

22.19783 

43.84821 

.65270 

.67037 


15 

2.416 o 4 

1.80577 

2.41463 

.34621 

41 

0 

1.52425 

1.52425 

1.00000 

0 


16 

2.50464 

1.83318 

2.60744 

.36605 


1 

1.55704 

1.92319 

1.05073 

.02989 


17 

Ifl 

19 

2.60229 

2.71076 

2.83237 

1.86344 

1.89686 

1.93381 

2.82795 

3.08280 

3.38091 

.38562 

.40492 

.42398 


2 

3 

4 

1.59100 

1.62623 

1.66286 

1.52328 

1.52450 

1.52688 

1.10441 

1.16133 

1.22183 

.05892 

.0^14 

-11461 


20 

21 

22 

23 

24 

2.97018 

3.12834 

3.31262 

3.5311*3 

3.7971*1* 

1.97473 

2.02015 

2.07072 

2.12723 

2.19070 

3.73452 

4.16104 

4.68594 

5.34815 

6.21029 

.44281 

.46143 

.47985 

.49809 

.51616 


5 

6 

7 

8 
9 

1.70103 

1.74090 

1.78264 

1.82644 

1.87255 

1.53043 

1.53516 

1.54110 

1.54829 

1.55677 

1.28631 

1.35521 

1.42^ 

1.50845 

1.59408 

.14135 

.16743 

.19288 

.21774 

.24204 


25 

26 

27 

28 
29 

4,13102 

4.56731 

5.17392 

6.10326 

7.80868 

2.26238 

2,34390 

2.43741 

2.56549 

2,67296 

7.37982 

9.05803 

11.67110 

16.30565 

26.79741 

.53407 

.55184 

.56947 

.58699 

.6041^ 


10 

n 

12 

13 

14 

1.92121 

1.97274 

2.02749 

2.08588 

2.14839 

1.56658 

1.57780 

1.59049 

1.60474 

1.63064 

1.68679 

1.78755 

1.89753 

2.01813 

2.15104 

.26581 

.28910 

.31191 

.33429 

.35626 


30 

12,89714 

2.82462 

73.38925 

.62171 


15 

16 

2.21562 

2.28827 

1.63831 

1.65788 

2.29837 

2.46267 

.37784 

.39906 

39 

0 

1 

2 

1.58902 

1.-62367 

1.65967 

1,58902 

1.58985 

1.59190 

1.00000 

1.05145 

1.10605 

0 

.02788 

.05500 


17 

18 
19 

2.36721 

2.45349 

2.54845 

1.67951 

1.70337 

1.72968 

2.64721 

2.85608 

3.09460 

.41993 

.44048 

.46073 


3 

4 

1.69713 

1.73622 

1.59517 

1.59970 

1,16416 

1.22617 

.08142 

. 1 C 71 B 


20 

21 

2.65378 

2.77164 

1.75868 

1.79068 

3.36974 

3.69085 

.48070 

.50040 


5 

6 
7 

Ic 77709 
1.81992 

1.86495 

1.60550 

1.61261 

1.62107 

1.90251 

1.36371 

1.44036 

.13232 

.15687 

.18087 


2? 

23 

24 

2.90492 

3.05749 

3.23473 

1.82601 

1.86509 

1.90^4 

4.07076 

4.52755 

5.08756 

.51985 

.53907 

.55807 


8 

9 

1.91239 

1.96255 

1.63094 

1.64227 

1.52317 

1.61298 

.20436 

.22735 


25 

26 

3.44438 

3.69807 

1.95667 

2.01053 

2.07098 

2.13921 

2,21677 

5.79072 

6.70059 

.57687 

.59549 


10 

11 

12 

2.01575 

2.07236 

2.13285 

1.65514 

1.66963 

1.68584 

1.71076 

1.81770 

1.93523 

.24989 

.27200 

.29370 


27 

28 
29 

4.01421 

4.42429 

4.98692 

7.92491 

9.66250 

12.32147 

.6139 j 

.63221 

.65034 


13 

14 

2.19774 

2.26769 

1.70390 

1.72394' 

2.06^ 

2.20939 

.31501 

.33597 


30 

31 

5.83108 

7.31588 

2.30570 

2.40871 

16.90715 

26.70940 

.66834 

.68622 


15 

2s 34345 

1.74612 

2.37081 



32 

11.16425 

2.52958 

62.42147 

.70398 


16 

2.42599 

1.77061 

2.55271 

.37689 
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TABLE I.> yALOES 01* LOCAL MACH aOMBER, PRESSURE RATIO, AXD 
PRESSURE COKFTICIEfr ACROSS SIOCK WA7E - Continued 


6 


Mb 

Ma 


^.b 

B 

0 

Mb 

*<a 


^a.b 

(d»g) 

(d*«) 



Pb 

% 

(deg) 

(deg) 



Pb 

^b 


0 

1.49448 

1.49448 

1.00000 

0 

44 

15 

2.05902 

1.50014 

2.22011 

0.41113 


1 

1.52646 

1.49254 

1.05047 

.03094 


16 

2.12085 

1.51398 

2.36559 

.43372 


2 

1.55953 

1.49172 

1.10379 

.06096 


17 

2.18729 

1.52938 

2.52675 

.45589 


3 

1.59084 

1 . 4^20 

1.16026 

.09046 


18 

2.25905 

1.54644 

2.70637 

.47767 


4 

1.63013 

1.49331 

1.22140 

.U902 


19 

2.33696 

1.56530 

2.90795 

.49908 


5 

1.66642 

1.49592 

1.28389 

.14604 


20 

2.42205 

1.58610 

3.13593 

.52014 


6 

1.70602 

1.50047 

1.35186 

.17270 


21 

2.51562 

1.60901 

3.39602 

.54088 


7 

1.74533 

1.50437 

1.42453 

.19909 


22 

2.61929 

1.63424 

3.69573 

.56132 


8 

1.78759 

1.51037 

1.50251 

.22465 


23 

2.73518 

1.66202 

4.04507 

.58147 


9 

1.83196 

1.51758 

1.5^2 

.24962 


24 

2.86606 

1.69262 

4.45777 

.60135 


10 

1.87871 

1.52603 

1.67703 

.27402 


25 

3.01565 

1.72639 

4.95312 

.62098 


11 

1.92809 

1.53583 

1.77522 

.29790 


26 

3.18913 

1.76371 

1.80508 

5.55910 

.64038 


12 

Iv 98043 

1.54697 

1.88207 

.32128 


27 

3.39390 

6.31798 

.65956 


13 

2.03608 

1.55958 

1.99382 

.34419 


28 

3.64100 

1.85107 

7.29665 

.67853 


14 

2.09550 

1.57370 

2.12706 

.36667 


29 

3.94787 

1.90240 

8.60767 

.69731 


15 

2.15919 

1.58941 

2.26861 

.38873 


30 

4.34390 

1.95998 

10.45639 

.71592 


16 

2.22779 

1.60^ 

2.42582 

.41041 


31 

4.88378 

2.02495 

13.26101 

.73437 


1? 

2.30202 

1.62622 

2.60146 

.43172 


32 

5.68455 

2.09877 

18.02541 

.75267 


18 

2.38280 

1.64758 

2.79914 

.45268 


33 

7.06275 

2.18337 

27.91591 

.77084 

.76^ 


19 

2.47126 

1.67112 

3.02345 

.47332 


34 

10.41342 

2.29901 

60.88204 


20 

2.56883 

1.69707 

3.28032 

.49366 

45 

0 

1.41421 

1.41421 

1.00000 

0 


21 

2.67731 

1.72566 

3.57758 

.51371 


1 

1.44426 

1.40982 

1.05010 

.03431 


22 

2.79904 

1.75719 

3.92581 

.53350 


2 

1.47521 

1.40648 

1.10280 

.06748 


23 

2.93714 

1.79199 

4.33962 

.55303 


3 

1.50714 

1.40419 

1.15836 

.09960 


24 

3.09586 

1.83048 

4.83980 

.57233 


4 

1.54015 

1.40293 

1.21704 

.13071 


25 

3.28113 

1.87316 

5.45696 

.59142 


5 

1.57434 

1.40269 

1.27916 

.16090 


26 

3.50l6i 

1.9^3 

6.23811 

.61030 


6 

1.60983 

1.40348 

1.34507 

.19022 


27 

3.77045 

1.97364 

7.25935 

.62899 


7 

1.64673 

1.40529 

1.41516 

.21871 


28 

4.10893 

2.03311 

8.65247 

.64751 


8 

1.68518 

1.40814 

1.48991 

.24645 


29 

4.55417 

2.10024 

10.66728 

.66587 


9 

1.72536 

1.41205 

1.56983 

.27346 


30 

5.17863 

2.17653 

13.84204 

.68408 


10 

1.76742 

1.41703 

1.65554 

.29979 


31 

6.14967 

2.26399 

19.58813 

.70216 


11 

1.81159 

1.42311 

1.74775 

.32549 


32 

7.98^ 

2.38362 

33.16941 

.72011 


12 

1.85809 

1.43032 

1.84730 

.35059 


33 

14.19485 

2.48414 

105.08535 

.73795 


13 

1.90720 

1.43872 

1.95515 

.37513 




14 

1.95922 

1.44834 

2.07248 

.39914 

43 

0 

1.46628 

1.46628 

1.00000 

0 




1.45925 

2.20066 

.42265 

1 

1.49755 

1.46349 

1.05029 

.03203 


15 

2.01452 


2 

1.52984 

1.46179 

Ic 10333 

.06307 


16 

2.07352 

1.47151 

2.34137 

.44569 


3 

1.56325 

1.46118 

1.15941 

.09319 


17 

2.13674 

1.48521 

2.49664 

.46829 


4 

1.59788 

1.46165 

Ic 21882 

.12243 


18 

2.20479 

1.50043 

2.66897 

.49047 




19 

2.27839 

1.51729 

2.86144 

.51227 


5 

1.63385 

1.46320 

1.28190 

.15086 



2.35843 


3.07796 

.53369 


6 

1.67130 

1.46584 

1.34907 

.17853 


20 

1.53591 


7 

1.71037 

1.46959 

1.42075 

.20547 


21 

2.44604 

1.55643 

3.32348 

.55477 


8 

1.75122 

1.47447 

1.49749 

. 23174 


22 

2.54259 

1.57903 

3.60444 

.57553 


9 

1.79404 

1.48050 

1.57988 

.25738 


23 

2.64985 

1.60390 

3.92932 

.59597 





24 

2.77011 

Ic 63127 

4.30955 

. 6 l 6 l 4 


10 

1.83906 

1.48772 

1.66862 

.28242 



2.90641 

1.66142 

4.76088 

.63603 


11 

1 . 88^1 

1.49617 

1.76455 

.30690 


25 


12 

1.93668 

1.50591 

1.86864 

.33085 


26 

3.06287 

1.69468 

5.30568 

.65567 


13 

1.98991 

1.51698 

1.98205 

.35430 


27 

3.24525 

1.73143 

5.97680 

,67508 


14 

2.04657 

1.52947 

2.10617 

.37728 


28 

29 

3.46192 

3.72556 

1.77215 

1.81741 

6.82452 

7.92987 

.69427 

.71325 


15 

2.10714 

1.54345 

2.24267 

.39983 



4.05655 

1.86793 

9.43244 

.73205 


16 

2.17214 

1.55902 

2.39362 

.42196 


30 


17 

2.24223 

1-57629 

2.56152 

.44370 


31 

4.49028 

1.92458 

11.59485 

.75067 


18 

2.31820 

1:59539 

2.74953 

.46507 


32 

5.09509 

1.98849 

14.97662 

.76913 


19 

2.40103 

1.61646 

2.96164 

.48610 


33 

6.02650 

2.06110 

21.01927 

.78744 




34 

7.75492 

2.14431 

34.91428 

.80562 


20 

21 

2.49191 

2.59237 

1.63969 

1.66528 

3.20294 

3.48010 

.50680 

.52720 


35 

13.13487 

2.24066 

100.47277 

.82367 


22 

2.70435 

1.69346 

3.80196 

.54731 



1.39016 

1,39016 

1.00000 



23 

2.83381 

1.72502 

4.18819 

.56716 

46 

0 

0 


24 

2.97391 

1.75^1 

4.63254 

.58675 


1 

2 

1.41969 

1.45008 

1.38498 

1.38088 

1.05010 

1.10274 

.03551 

.06^ 


25 

3.13997 

1.79676 

5.18317 

.60612 


3 

1.48138 

1.37779 

1.15813 

.10294 


26 

3.33394 

1.83873 

5.86488 

.62526 


4 

1.51372 

1.37573 

1.21661 

.13505 


27 

28 

3.56680 

3.05318 

1.88545 

1.937^ 

6.73684 

7.88996 

.64420 

.66295 


5 

1.54715 

1.37464 

1.27839 

.16615 


29 

4.21794 

1.99614 

9.48750 

.68152 


6 

7 

1.58181 

1.61778 

1.37460 

1.37540 

1.34384 

1.41334 

.19631 

.22562 


30 

4.70573 

2.06218 

11.84954 

.69994 


8 

1.65521 

1.37744 

1.48728 

.25408 


31 

5.40747 

2.13722 

15.70056 

.71820 


9 

1.^426 

1.38037 

1.56626 

.28181 


32 

33 

6.54844 

8.93919 

2.22324 

2.32267 

23.10298 

43.19541 

.73634 

.75435 


10 

11 

1.73507 

1.77783 

1.38431 

1.38936 

1.65076 

1.74144 

.30881 

.33512 

4 U 

0 

1 

2 

1.43955 

1.47017 

1.50175 

1.43955 

1.43595 

1.43340 

1.00000 

1.05016 

1.10300 

1.15878 

1.21777 

0 

.03315 

. 0^24 


12 

13 

14 

1.82279 

1.87015 

1.92023 

1.39545 

1.40266 

1.41102 

1.83915 

1.94474 

2.05931 

.36080 

.38589 

.41041 


3 

4 

1.53439 

1.56816 

1.43194 

1.43154 

.09634 

.12651 


15 

16 

1.97330 

2 . 02^2 

1.42055 

1.43138 

2.18408 

2.32064 

.43441 

.45790 


5 

6 
7 

1.60320 

1.63960 

1.67754 

1.43215 

1.43385 

1.43659 

1.28033 

1.34680 

1-. 41765 

.15581 

.18429 

.21202 


17 

18 

19 

2.09018 

2.15495 

2.22476 

1.44353 

1.45708 

1.47212 

2.47077 

2.63675 

2.82133 

.48093 

.50351 

.52568 


8 

1.71712 

l.U 4 o 44 

1.49329 

.23900 




1.48878 

1.50715 

3.02795 

3.26098 

.54746 

.56888 


9 

1.75855 

1.44536 

1.57435 

.26532 


20 

21 

2.30039 

2.38282 


10 

1.80201 

1.45143 

1.66148 

.29IDI 


22 

2.47321 

1,52740 

3.52598 

.58994 


11 

12 

1.84775 

1.89597 

1.45868 

1.46707 

1.75542 

1.^710 

.31608 

.34062 


23 

24 

2.57309 

2.68435 

1.54968 

1.57419 

3.83023 

4.18338 

.62068 

.63U2 


13 

14 

1.94702 

2^00123 

1.47675 

1.48774 

1.96754 

2.08804 

.36461 

.37474 


25 

2.80952 

1.60116 

4.59851 

.65127 


NACA TN No. 1143 
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TABLE I.- VALUES OF LOCAL MACH IWMBER, PRESSURE RATIO, AHD 
PRESSURE COKFFICIEirr ACROSS SHOCK WAVES - Continued 


e 

(deg) 

P 

(deg) 

«b 

Ma 

46 

26 

2.95193 

1.63086 


27 

3.11618 

1.66361 


28 

3.30874 

1.69980 


29 

3.53915 

1.73988 


30 

3.82213 

1.78442 


31 

4.IBI88 

1.83413 


32 

4.66173 

1.88987 


33 

5.34930 

1.95274 


34 

6.45951 

2.02416 


35 

8.74799 

2.10599 

47 

0 

1.36733 

1.36733 


1 

1.39641 

1.36141 


2 

1.42630 

1.35654 


3 

1.45706 

1.35269 


4 

1.48878 

1.34984 


5 

1.52154 

1.34797 


6 

1.55544 

1.34708 


7 

1.59060 

1.3*»716 


8 

1.62712 

1.34821 


9 

1.66516 

1.35024 


10 

1.70485 

1.35326 


U 

1.74637 

1.35727 


12 

1.78993 

1.36232 


13 

1.83573 

1.36841 


14 

1.884 o 5 

1.37560 


15 

1.93516 

1.38391 


16 

1.98943 

1.39339 


17 

2.04726 

1.40411 


18 

2-10912 

1.41614 


19 

2.17560 

1.42954 


20 

2.24736 

1.44440 


21 

2.32526 

1.46084 


22 

2.41032 

1.47898 


23 

2.50383 

1.49895 


24 

2.60741 

1.52092 


25 

2.72317 

1.54507 


26 

2.85386 

1.57165 


27 

3.00320 

1.60090 


28 

3.17632 

1.6331** 


29 

3.38059 

1.66877 


30 

3.62700 

1.70822 


31 

3.93285 

1.75205 


32 

4.32733 

1.80096 


33 

4.86465 

1.85579 


34 

5.66067 

1.91764 


35 

7.02769 

1.98788 


36 

10.33190 

2.06836 

48 

0 

1.34562 

1.34562 


1 

1.37431 

1.33897 


2 

1.40376 

1.33334 


3 

1.43404 

1.32876 


4 

1.4^22 

1.32515 


5 

1.49738 

1.32253 


6 

1.53062 

1.32084 


7 

1.56467 

1.32016 


8 

1.60075 

1.32034 


9 

1.63789 

1.32151 


10 

1.67658 

1.32364 


11 

1.71700 

1.32672 


12 

1.75929 

1. 33077 


13 

1.80370 

1.33585 


14 

1.85044 

1.34190 


15 

1.89980 

1.34908 


16 

1.95212 

1.35736 


17 

2.00769 

1.36677 


18 

2.06^8 

1.37739 


19 

2.13050 

1.38929 


20 

2.19886 

1.40253 


21 

2.27280 

1.41722 


22 

2.35321 

1.43345 


23 

2.44121 

1.45134 


24 

2.53819 

1.47103 


25 

2.64594 

1.49269 


26 

2.76675 

1.51649 


27 

2.90369 

1.54266 


28 

3.06091 

1.57147 


29 

3.24422 

1.60322 


30 

3.46207 

1.63828 


31 

3.72728 

1.67711 



^a.b 

e 

P 

Pb 

‘lb 

(deg) 

(deg) 

5.09384 

0,67U5 

48 

32 

5.69551 

.69078 


33 

6.44239 

.71018 


34 

7.39491 

.72936 


35 

8.65246 

.74833 


36 

10.39077 

.76711 


37 

12.95259 

.78572 



17.10800 

.80417 

49 

0 

25.02251 

.82247 


1 

2 

46.03221 

.84064 


3 

u 

1.00000 

0 



1.05016 

.03675 


5 

1.10280 

.07219 


6 

1.15815 

.10642 


7 

1.21646 

.13951 


8 




9 

1.27800 

.17155 



1.34310 

.20259 


10 

1.41211 

.23270 


11 

1.48545 

.26195 


12 

1.56359 

.29037 


13 

14 

1.64707 

.31804 


1.73650 

.34498 


15 

1.83261 

.37125 


16 

1.93624 

.39689 


17 

2.04839 

.42193 


18 

19 

2.17022 

.44641 


2.30313 

.47036 


20 

2.41*879 

.49381 


21 

2.60925 

.51680 


22 

2.78^ 

.53934 


23 

24 

2.98505 

.56147 


3.20733 

.58321 


25 

3.45870 

.60458 


26 

3.74545 

.62561 


27 

4.07583 

.64632 


28 



29 

4.46089 

.66671 



4.91572 

.68683 


30 

5.46154 

.70667 


31 

6.12913 

.72627 


32 

6.96494 

.74563 


33 

34 

8.04246 

.76477 


9.48532 

.78371 


35 

11.51871 

.80246 


36 

14.60078 

.82104 


37 

19.82908 

.83945 

50 

0 

30.65294 

66.44672 

.85772 

.87585 


1 

2 

3 

4 

1.00000 

0 


1.05028 

.03803 



1.10299 

j 07466 


5 

1.15835 

.11000 


6 

1.21660 

.14413 


7 

8 

1.27799 

.17712 


9 

1.34285 

.20^ 



1.41075 

.23968 


10 

1.48434 

.27003 


11 

1.56185 

.29919 


12 

13 

1.64444 

.32752 


14 

1.73283 

.35511 


15 

1.82758 

.38198 


1.92951 

.40816 


16 

2.03959 

.43372 


17 

18 

2.15885 

.45868 


19 

2.28864 

.48308 



2.43042 

.50^6 


20 

2.58609 

.53034 


21 

2.75788 

.55326 


22 

23 

2.94856 

.57573 


24 

3.16158 

.59779 


25 

3.40126 

.61947 


3.67309 

.64078 


26 

3.98424 

.66174 


27 

28 

4.34413 

.68238 


29 

4.76546 

.70272 



5.26577 

.72277 


30 

5.86997 

.74255 


31 

6.61467 

.76209 


32 




33 

7.55598 

.78139 


34 

8.78447 

.80047 




Pb 


% 


U.060U9 

U.U9758 

5.10813 

6.05125 

7.81289 

I3.U395U 

1.32501 
1.35337 
1. 3821*5 
1.1*1230 

1. UU30I 

1.1*71*65 
1.50731 
1.5** 108 
1.57607 
1.61239 

1.65019 

1.68960 

1.73080 

1.77397 

1.81933 

1.86712 

1.91761* 

1.97121 

2.02822 

2.0891** 

2.151*1*9 

2.221*95 

2.30130 

2.38U5I 

2. U7579 

2.57667 

2.68909 

2.81562 

2.95967 

3.12592 

3.32102 
3.55**75 
3.8U229 
U. 20868 
**.69905 

5.*»0551 

6.557**8 

8.98915 

1.3051*1 

1.333*^ 

1.36225 

1.3917** 

1.1*2201* 

1.1*5322 
1. 1*8536 
1.51856 
1.55292 
1.5885** 

1.6255** 

1.661*08 

1.701*26 

1.71*63** 

1.7901*7 

1.83687 

1.88581 

1.93761 

1.99260 

2.05120 

2.11391 

2.I8I3I 

2.25U09 

2.33313 

2.1*191*7 

2.51**i*3 

2.61969 

2.737**! 

2.870**** 

3.02262 

3.19929 

3. 1*0813 
3.6606** 
3.97506 
U. 3821*0 


1,72021* 

1.76836 

1.82230 

1.88312 

1.95221 

2,03135 

1.32501 

1.31763 

1.31130 

1.30598 

1.30161* 

1.29827 

1.29585 

1.29**35 

1.29378 

1.29413 

1.29540 

1.29760 

1.30074 

1.30483 

1.30991 

1.31599 

1.32311 

1.33132 

1.34065 

1.351i7 

1.36293 

1.37602 

1.39053 

1.40654 

1.42419 

1.44360 

1,46494 

1.48840 

1.511*17 

1.54254 

1.57379 

1.60830 

1.64650 

1.68894 

1.73628 

1.78933 

1.84915 

1.89961 

1.30541 

1.29731 

1.29028 

1.28425 

1.27920 

1.27510 

1.27194 

1.26972 

1.26837 

1.26795 

1.26843 

1.26977 

1.27204 

1.27525 

Ir 27937 

1,28445 

1.29052 

1.29760 

1.30574 

1.31499 

1.32540 

1.33703 

1.34997 

1.36428 

1.38009 

1.39749 

1.41662 

1.43765 

1.46075 

1.48613 

1.51406 

1.54482 

1.57878 

1.61636 

1.65811 


10.45639 

12.8^3 

16.64529 

23.42636 

39-16270 

116.20903 

1.00000 

1.05048 

1.10333 

1.15878 

1.21704 

1.27839 

1.34310 

1.41151 

1.48399 

1.56096 

1.64290 

1.73037 

1.82401 

I . 92455 
2.03286 

2.14994 

2.27699 

2.41543 

2.56696 

2.73362 

2.91792 

3.12296 

3.35260 

3.61170 

3.90652 

4.24521 

4.63861 

5.10146 

5.65428 

6.32660 

7.16241 

8.23036 

9.64375 

II. 60395 
14.50661 

19.25024 

28.40795 

53.52952 

1.00000 

1.05072 

1.103^ 

1.15940 

1.21777 

1.27916 

1.34383 

1.41210 

1.48436 

1.56095 

1.64237 

1.72917 

1.82185 

1.92125 

2.02809 

2.14331 

2.26807 

2.40364 

2.55161 

2.71386 

2.89268 

3.09086 

3.31189 

3.56009 

3.84102 

4.16179 

4.53177 

4.96352 

5.47426 

6.08824 

6.84082 

7.78552 

9.00756 

10.65120 

12.98191 


0.81935 

.83805 

.85657 

.87492 

.89314 

.91121 


.03937 

.07724 

.11372 

.14891 

.18288 

.21573 

.24753 

.27835 

.30824 

.33727 

.36549 

.39295 

.41970 

.44578 

.47123 

.49609 

.52038 

.54416 

.56744 

.59026 

.61264 

.63461 

.65619 

.67740 

.69828 

.71883 

.73908 

.75904 

.77875 

.79820 

.81742 

.83642 

.85522 

.87383 

.89227 

.91055 

.92869 


.04075 

.07991 

.11756 

.15384 

.18884 

.22263 

.25529 

.28693 

.31756 

.34729 

.37617 

.40422 

.43154 

.45814 

.48407 

.50939 

.53411 

.55827 

.58192 

.60507 

.62776 

.65002 

.67186 

.69333 

.71442 

.73518 

.75562 

.77576 

.79562 

.81521 

.83455 

.85366 

.87256 

.89126 
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TABLE I.- VAUIBS OF LOCAL MACH ROMBEB, PRESSURE RATIO, AHD 
PRESSURE CCDEmCIEITr ACROSS SHOCK WAVES - Continued 


e 

3 

M. 

M 



e 

P 

»s, 

K 


^a.b 

(deg) 

(dog) 


a 


% 

(deg) 

(deg) 

a 


% 

50 

35 

4.94092 

1.70467 

16.54698 

0.90977 

52 

35 

4.31141 

1.55729 

13.29968 

0,94527 


36 

5 . 777»*4 

1.756^ 

22.68537 

.92811 


36 

4.83682 

1.59767 

16.78182 

.96369 


37 

7.24492 

1.^567 

35.76868 

.94629 


37 

5.60756 

1.64269 

22.61361 

.98193 


38 

11 . 021 ^ 

1.88247 

83.00475 

.96432 


38 

6.90708 

1.69313 

34.395»*i* 

1.00000 








39 

9.89463 

1.74999 

70.76017 

1.01791 

51 

0 

1.28676 

1.28676 

1.00000 

0 








1 

1.31461 

1 . 2779 ^^ 

1.05105 

.04220 

53 

0 

1.25214 

1,25214 

1.00000 

0 


2 

1.34310 

1.27020 

1.10441 

.08268 


1 

1.27969 

1.24189 

1.05190 

.04528 


3 


1.26347 

1.16026 

.litl 57 


2 

1.30781 

1.23275 

1.10605 

.08858 


4 

1.40225 

1.25773 

1.21882 

.15898 


3 

1.33656 

1 . 224 ^ 

1.16262 

.13005 







4 

1.36600 

1.21756 

1.22183 

.16983 


5 

1.43304 

1.25294 

1.28033 

.19501 








6 

1.46474 

1.24908 

1 . 3»^507 

.22976 


5 

1.39619 

1.21142 

1.28389 

.20805 


7 

1.497^5 

1.24613 

1.41333 

.26333 


6 

1.42721 

1.20621 

1.34907 

.24481 


8 

1.53125 

1.24408 

1.48545 

.29577 


7 

1.45914 

1.20190 

1.41763 

.28022 


9 

1.56624 

1.24290 

1.56183 

.32718 


8 

1.49205 

1.19846 

1.48991 

.31438 






9 

1.52604 

1.19589 

1.56625 

.34736 


10 

1.60255 

1.24260 

1.64290 

.35762 








11 

1.64030 

1.24317 

1.72916 

.38715 


10 

1.56122 

1.19415 

1.64707 

.37925 


12 

1.679^ 

1.24463 

1.82118 

.41582 


11 

1.59770 

1.19325 

1.73281 

.41011 


13 

1.72072 

1.24696 

1.91962 

.44370 


12 

1.63560 

1.19319 

1.82401 

.44003 


14 

1.76374 

1.25020 

2.02525 

.47082 


13 

1.67508 

1.19395 

1.92126 

.46904 






14 

1.71629 

1.19555 

2.02525 

.49722 


15 

1.80891 

1.25434 

2.13895 

.49725 





2.13677 

.52462 


16 

1.85646 

1.25943 

2.26176 

.52301 


15 

1.75941 

1.19800 


17 

1.90668 

1.26547 

2.391^92 

.54814 


16 

1.80465 

1.20130 

2.25676 

.55127 


18 

1.95988 

1.27251 

2.53987 

.57270 


17 

1.85225 

1.20547 

2.38629 

.57724 


19 

2.01645 

1.28059 

2.69835 

.59670 


18 

1.90248 

1.21053 

2.52664 

.60255 




19 

1.95566 

1.21652 

2.67932 

.62726 


20 

2.07682 

1.28975 

2.87247 

.62018 





2.84613 

.65139 


21 

2.14152 

1.30005 

3.06478 

.64318 


20 

2.01216 

1.22346 


22 

2.21119 

1.31155 

3.27844 

.66572 


21 

2.07241 

1.23140 

3.02926 

.67497 


23 

2.28657 

1.32^*32 

3 . 5173 »» 

.68782 


22 • 

2.13693 

1.24037 

3.23135 

.69805 


24 

2.36861 

1.33845 

3.78644 

.70952 


23 

2.20633 

1.25044 

3.45565 

.72065 




24 

2.28136 

1.26166 

3.70619 

.74280 


25 

2.45845 

1.35^3 

4.09202 

.73084 








26 

2.55756 

1.37119 

4.44229 

.75179 


25 

2.36292 

1,27410 

3.98804 

.76453 


27 

2.66777 

1.39005 

4.84808 

.77241 


26 

2.45212 

1.28784 

4.30767 

.78585 


28 

2.79151 

1.41076 

5.32406 

5.89051 

.7^1 

.81271 


27 

2.55039 

1.30299 

4.67348 

.80680 


29 

2.93197 

1.43350 


26 

2.65951 

1.31965 

5.09652 

.82739 





6.57643 

.83244 


29 

2.78180 

1.33795 

5.59167 

.84766 


30 

3.09353 

1.45850 





31 

3.28233 

1.48598 

7.42463 

.85190 


30 

2.92034 

1.35803 

6.17951 

.86761 


32 

3.50735 

1.51625 

8.50117 

.87111 


31 

3.07931 

1.38008 

6.88921 

.88726 


33 

3.78233 

1.54966 

9.91359 

.89009 


32 

3.26455 

1.40429 

7.76366 

.90^ 


3^ 

4.12960 

1.58664 

11 . 8495 ^ 

.908^ 


33 

3.48454 

1.43090 

8.86847 

.92577 








34 

3.75215 

1.46019 

10.30995 

.94465 


35 

4.58848 

1.62770 

14.66843 

.92743 








36 

5.23674 

1 . 673*»9 

19.15633 

.94582 


35 

4.08807 

1.49252 

12.26935 

.96330 


37 

6.25775 

1.72479 

27.42567 

.96403 


36 

4.52825 

1.52826 

15.09156 

.98175 


38 

8.24709 

1.78263 

47.75731* 

.98209 


37 

5.14217 

1.56798 

19.50936 

1.00000 







38 

6.08831 

1.61224 

27.41609 

1.01807 

52 

0 

1.26902 

1.26902 

1.00000 

0 


39 

7.84757 

1.66183 

45.65954 

1.03597 

1 

1.29670 

1 . 259^»8 

1.05144 

.04370 








2 

1.324^ 

1.25103 

1.10516 

.08557 


40 

13.37365 

1.71693 

132.92279 

1.05371 


3 

1.35392 

1.24364 

1.16131 

.12571 








4 

1.38359 

1.23720 

1.22017 

.16430 

54 

0 

1.23606 

1.23606 

1.00000 

0 





1 

1.26353 

1.22509 

1.05243 

.04691 


5 

1.41404 

1.23173 

1.28189 

.20140 


2 

1.29155 

1.21520 

1.10710 

.09172 


6 

1.44538 

1.22720 

1.34680 

.237^ 

.27163 


3 

1. 32016 

1 . 20 ^ 

1.16416 

.13456 


7 

1.47766 

1.22354 

1.41517 


4 

1.34943 

1.19873 

1.22383 

.17560 


8 

1.51097 

1.22079 

1.48728 

.30491 





1.28631 

.21495 


9 

1.^^3 

1.21891 

1.56357 

.33709 


5 

1.37942 

1 . 1919 ^» 






6 

1.41018 

1.18607 

1.35186 

.25277 


10 

1.58114 

1.21788 

1.64146 

.36826 


7 

1.44181 

1.18109 

1.42075 

.28914 


11 

1.61820 

1.21769 

1.73036 

. 39^45 


8 

1.47440 

1.17701 

1.49329 

.32417 


12 

1.65677 

1.21837 

1.82188 

.42775 


9 

1.50801 

1.17379 

1.56^ 

.35796 


13 

1 . 6^00 

1.21989 

1.91963 

.45^ 



1.54274 

1.57871 

1.17135 

1 . 1^8 

1.65074 

1.73648 

.39059 

.42214 


14 

1.73905 

1.22229 

2.02429 

.48384 


10 

11 


15 

1.78314 

1.22557 

2.13679 

.51075 


12 

1.61605 

1.16899 

1.82758 

.45269 


16 

1.82945 

1.22972 

2.25801 

.53696 


13 

1.65487 

1 . 1^4 

1.92455 

.48229 


17 

1.87828 

1.23480 

2.38915 

.56251 


14 

1.69536 

1.17087 

2.02809 

.51099 


18 

19 

1.92990 

1.98467 

1.24082 

1.24781 

2.53157 

2.68688 

.58745 

.61180 


15 

16 

1.73765 

1.78195 

1.17155 

1.17404 

2.13897 

2 . 2^1 

.53888 

.56597 


20 

2.04298 

1.25582 

2.85703 

.63561 


17 

1.82848 

1.17737 

2.38629 

.59234 


21 

22 

2f 10531 
2.17223 

1.26489 

1.27507 

3.04435 

3.25173 

.65891 

.68172 


18 

19 

1.87750 

1.92929 

1.18154 

1.18659 

2.52500 

2.67556 

.61803 

.64308 


23 

24 

2.24442 

2.32271 

1.28643 

1.29904 

3.4^2 

3.74176 

.70408 

.72601 


20 

21 

1.98421 

2.04264 

1.19254 

1 . 199>*3 

2.83966 

3.01932 

.66752 

.69139 


25 

26 
27 

2,40812 

2.50192 

2,60571 

1.31298 

1.32835 

1 . 3>»526 

4.03448 

4.36812 

4.75217 

.74753 

.76868 

.78947 


22 

23 

24 

2.10505 

2.17202 

2.24420 

1.20729 

1.21616 

1.22610 

3.21701 

3.*»3570 

3.67910 

.71473 

.73756 

.75992 


28 

29 

2.72156 

2.^217 

1.36383 
1.38423 . 

5.19927 

5.72668 

.80992 

.83006 


25 

26 

2.32241 

2.40765 

1.23718 

1.24945 

3.95183 

4.25971 

.78184 

.80333 


30 

31 

32 

3.00119 

3.17365 

3.37670 

1.40663 

1.43123 

1.45827 

6.35861 

7.13007 

8.09364 

.84990 

.86946 

.08876 


27 

28 
29 

2.50117 

2.60453 

2.71975 

1.26300 

1.27793 

1 . 29 ** 3 ** 

4.61025 

5.01322 

5.48166 

.82443 

.84516 

.86553 


33 

3h 

3.62101 

3.92327 

I.4Q806 

1.52092 

9.33218 

10.98415 

.90782 

.92665 

1 

30 

2.84947 

1.31236 

6.03330 

.88558 
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TAB12 I.- VALUES OF LOCAL MACH KUMBEP, FRBSSUHE RATIO, ARD 
PRESSURE COEnrCIZIfr across shock waves — Continued 


e 

P 

Mb 




e 

P 

>*b 

Ma 

Zft 


(deg) 

(d®s) 



Pb 

‘lb 

(deg) 

(deg) 


Pb 

1 b 

54 

31 

2.99721 

1.33213 

6.69290 

0.90532 

56 

25 

2.25415 

1.16852 

3.90771 

0.81750 


32 

3.16784 

1.35382 

7.49613 

.92477 


26 

2.33300 

1.17822 

4.19775 

.83930 


33 

3.36824 

1.37764 

8.49634 

.94394 


27 

2 . 41^1 

1.18899 

4.52508 

.86066 


34 

3.60863 

1.40381 

9.77698 

.96286 


28 

2.51311 

1.20092 

4.89763 

.88161 








29 

2.61718 

1.21408 

5.32572 

.90218 


35 

3.90484 

1.43262 

11.47643 

.98154 








36 

4.28320 

1.46441 

13.84205 

1.00000 


30 

2.73312 

1.22856 

5.82313 

.92239 


37 

4.79140 

1.49957 

17.36357 

1.01825 


31 

2.86357 

1.24447 

6.40854 

.94225 


38 

5.52791 

1.53859 

23.16703 

1.03631 


32 

3.01204 

1.26192 

7.10806 

.96180 


39 

6.74212 

1.58209 

34.54341 

1.05418 


33 

3.18337 

1.28106 

t. 95920 

.98104 








34 

3.38442 

1.30205 

9.01802 

1.00000 


40 

9.37684 

1.63082 

66.97239 

1.07189 


35 

3.62531 

1.32508 

10.37199 

1.01869 

55 

0 

1.22077 

1.22077 

1.00000 

0 


36 

3.92173 

1.35038 

12.1^81 

1.03714 


1 

1.24822 

1.20908 

1.05305 

.04864 


37 

4.29964 

1.37822 

14.65711 

1.05535 


2 

1.27618 

1.19855 

1.10831 

.09501 


38 

4.80594 

1.40893 

18.35382 

1.07335 


3 

1.30471 

I.I8909 

1.16595 

.13927 


39 

5.53675 

1.44289 

24.41461 

1.09114 


4 

1.33386 

1.18067 

1.22617 

.18160 


40 

6.73301 

1.48057 

36.18410 

1.10874 


5 

1.36370 

1.17322 

1.28917 

.22214 


41 

9.28385 

1.52256 

68.94509 

1.12617 


6 

1.39429 

1.16672 

1.35521 

.26103 








7 

1.42570 

1.16111 

1.42455 

.29839 

57 

0 

1.19236 

1.19236 

1.00000 

0 


8 

1.45800 

1.15638 

1.49749 

.33432 


1 

1.21991 

1.17918 

1.05453 

.05235 


9 

1.49130 

1.15249 

1.57436 

.3^4 


2 

1 . 24792 

1:16722 

1.11126 

.10206 







3 

1.27644 

1.15640 

1.17033 

.14935 


10 

1.52567 

1.14943 

1.65554 

.40233 


4 

1.30553 

1.14665 

1.23196 

.19442 


11 

1.56123 

1.14719 

1.74146 

.43457 





1.29634 



12 

1.59808 

1.14574 

1.83261 

. 4^4 


5 

1.33524 

1.13792 

.23745 


13 

1.63636 

1.14509 

1.92953 

.49592 


6 

1.36563 

1.13015 

1.36371 

.27860 


14 

1.67620 

1.14522 

2.03286 

.52516 


7 

1.39678 

1.12330- 

1.43431 

.31802 





8 

1.42875 

1.11733 

1.50845 

.35582 


15 

1^71778 

1.14615 

2.14332 

.55352 


9 

1.46163 

1.11221 

1.58643 

.39214 


16 

1.761^ 

1.14787 

2 . 26 i 76 

.58107 





1.66862 

.42708 


17 

1.80687 

1.15039 

2.38915 

.60785 


10 

1.49550 

1.10791 


18 

1.85483 

1.15373 

2.52664 

.63391 


n 

1.53046 

1.10441 

1 . 755 l »3 

.46073 


19 

1.90542 

1.15791 

2.67556 

.65929 


12 

1.56661 

1.10169 

1.84730 

.49319 





13 

1 . 6 o 407 

1.09973 

1 . 9 ^*l »75 

.52454 


20 

1.95896 

1.16294 

2.83751 

.68404 


14 

1.64296 

1.09854 

2.04839 

.55484 


21 

2.01580 

1.16885 

3.01438 

.70819 





2.15888 

.58418 


22 

2.07639 

1.17567 

3.20848 

.73178 


15 

1.68344 

1.09810 


23 

2.14123 

1.18345 

3.42257 

.75483 


16 

1.72566 

1.09841 

2.27699 

.61260 


24 

2.21094 

1.19222 

3.66007 

.77740 


17 

1.76982 

1 . 099*»7 

2.40364 

.64018 





18 

1. 81611 

1.10128 

2.53987 

.66696 


25 

2.28625 

1.20204 

3.92521 

,79949 


19 

1.86478 

1.10387 

2.68688 

.69300 


26 

2.36806 

1.21297 

4.22330 

.82114 





2.84613 

.71833 


27 

2.45748 

1.22508 

4.56111 

.84238 


20 

1.91611 

1.10723 


28 

2.55591 

1.23843 

4.94742 

.86322 


21 

1.97041 

1.11138 

3.01932 

.74301 


29 

2.66511 

1.25313 

5.39374 

.88370 


22 

2.02806 

1.11636 

3.20848 

.76707 




23 

2.08950 

1.12218 

3.41605 

.79054 


30 

2.78737 

1.26929 

5.91560 

.90383 


24 

2.15523 

1.12887 

3.64502 

.81347 


31 

2.92572 

1.28703 

6.53435 

.92364 




1.13647 

3.89903 

.83589 


32 

3.08425 

1.30648 

7.280^ 

.94314 


25 

2.22588 


33 

3.26870 

1.32782 

8.19757 

.96236 


26 

2.30220 

1.14503 

4.18260 

.85782 


34 

3.48734 

1.35125 

9.35393 

.98131 


27 

2.38509 

1 . 15'*59 

4.50144 

.87930 



28 

2.47569 

1.16522 

4.86278 

.90035 


35 

3.75267 

1.37698 

10.85776 

1.00000 


29 

2.57538 

1.17697 

5.27601 

.92100 


36 

4.08469 

1.40531 

12.89486 

1.01846 





5 . 753 l »7 

.94126 


37 

4.51787 

1.43656 

15.81213 

1.03670 


30 

2.68597 

1.18993 


38 

5.11821 

1.47111 

20.34079 

1.05473 


31 

2.80977 

1.20419 

6.31177 

.96117 


39 

6.03358 

1.50947 

28.33208 

1.07257 


32 

2.94984 

1.21984 

6.97378 

.98074 





33 

3.11033 

1.23700 

7.77189 

1.00000 


UO 

7.69872 

1.55221 

46.23275 

1.09023 


34 

3.29703 

1.25582 

8.75357 

1.01896 


41 

12.52648 

1.60009 

122.67166 

1.10773 


35 

3.51833 

1.27646 

9.99121 

1.03764 

56 

0 

1.20621 

1.20621 

1.00000 

0 


36 

3.78688 

1.29910 

11.60109 

1.05606 


1 

1.23369 

1.19378 

1.05375 

.05045 


37 

4.12294 

1.32397 

13.78232 

1.07423 


2 

1.26164 

1.18252 

1.10969 

. 0^5 


38 

4.56142 

1,35132 

16.90714 

1.09218 


3 

1.29013 

1.17238 

1.16799 

.14419 


39 

5.16924 

1.38149 

21.76052 

1.10991 


4 

1.31923 

1.16331 

1.22887 

.18787 


40 

6.09646 

1.41485 

30.33227 

1.12744 


5 

1.34896 

1.15521 

1.29250 

.22963 


41 

7.78514 

1.45186 

1*9.56835 

1.14478 


6 

1.37943 

1.14807 

1.35916 

.269614 


42 

12.70348 

1.49310 

132.25979 

1.16195 


7 

1.41067 

1.14164 

1 . 42 ^ 

.30801 




1.17918 

1.00000 



8 

1.44280 

1.13650 

1.50253 

.34487 

58 

0 

1.17918 

0 


9 

1.47583 

1.13198 

1.57987 

.38033 


1 

1.20686 

1 . 1^22 

1.0551*2 

.05436 




2 

1. 23498 

1.15255 

1.11302 

.105^ 


10 

1.50992 

1.12828 

1.66148 

.41449 


3 

1.26357 

1.14102 

1.17297 

.15476 


11 

1.54513 

1.12540 

1.74774 

. 44743 


4 

1.29271 

1.13061 

1.23547 

.20130 


12 

1.58159 

1.12331 

1.83915 

.47924 



1.32244 

1.12122 

1.30071 

.24564 


13 

1.61925 

1.12200 

1.93582 

.50988 


5 


lU 

1.65874 

1.12144 

2.03961 

.53978 


6 

1 . 35284 . 

1.11285 

1.36892 

.28796 





7 

1.38391^ 

1.10538 

1.44036 

.32846 


15 

1.69971 

1.12167 

2.14992 

.56862 


8 

1.41585 

1.09881 

1.51533 

.36724 


16 

1.74252 

1.12268 

2.26807 

.59661 


9 

1.44863 

1.09309 

1.59409 

.40443 


17 

18 

1.78734 

1.83439 

1.12446 

1.12701 

2.39492 

2.53157 

.62379 

.65021 


10 

1.48.236 

1.08819 

1.67705 

.44017 


19 

1.88395 

1.13036 

2.67932 

.67592 


11 

12 

1.51713 

1.55305 

1.08408 

1.08076 

1.76457 

1.85710 

. 47454 
.50765 


20 

21 

1.93629 

1.99176 

1.13453 

1.13954 

2.83966 

3.01438 

.70097 

>72539 


13 

14 

1.59024 

1.62880 

1. 07821 
1.07640 

1.95517 

2.05932 

.53958 

.57042 


22 

23 

24 

2.05077 

2.11377 

2.18134 

1.14540 

1.15216 

1.15986 

11 

.74921 

.77249 

.79524 


15 

16 

1.66888 

1.71064 

1.07531 

1.07496 

2.17022 

2.28864 

.60023 

.62909 
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TABIZ I.- VAUOES OF LOCAL MACH BUMBEP, PRESSUBE RATIO, AND 
FRBSSUHE COEFFICIEirr ACH06S SHOCK WAVES - Continued 


6 

• (dag) 

3 

(deg) 

Mb 

Me 

Ea 

Pb 

% 


e 

(deg) 

3 

(deg) 

Mb 

M„ 

Pb 

% 

58 

17 

1.75425 

1.07535 

2.41543 

0.65706 


60 

10 

1.45981 

1.05056 

1.69801 

0.46792 


18 

1.79992 

1.07647 

2.55161 

.68419 



11 

1.49446 

1.04530 

1.78756 

.50375 


19 

1.84786 

1.07832 

2.69835 

.71054 



12 

1.53015 

1.04083 

1.88204 

.53817 









13 

1.56705 

1.03711 

1.98204 

.57130 


20 

1.89834 

1.08093 

2.85702 

.73616 



14 

1.60524 

1.03411 

2.08804 

.60321 


21 

1.95166 

1.08429 

3.02926 

.76108 









22 

2.00817 

1.08843 

3.21701 

.78536 



15 

1.64485 

1.03183 

2.20066 

.63397 


23 

2.06827 

1.09337 

3.42257 

.80903 



16 

1.68601 

1.03028 

2.32064 

.66369 


2U 

2.13245 

1.09914 

3.64877 

.83213 



17 

1.72890 

1.02941 

2.44879 

.69242 









18 

1.77370 

1.02924 

2.58609 

.72023 


25 

2.20127 

1.10576 

3.89903 

.85469 



19 

1.82061 

1.02976 

2,73362 

.74718 


26 

2.27543 

1.11327 

4.17758 

.87674 









27 

2.35576 

1.12172 

4.48973 

.89832 



20 

1.86986 

1,03098 

2.89268 

.H332 


28 

2.44329 

1.13115 

4.84216 

.91945 



21 

1.92174 

1.03290 

3.06478 

.79871 


29 

2.53928 

1.14162 

5.24346 

.94016 



22 

1.97655 

1.03553 

3.25173 

.82339 









23 

2.034^ 

1.03889 

3.45565 

.84740 


30 

2.64534 

1.15319 

5.70487 

.96047 



24 

2.0^7 

1.04299 

3.67910 

.87080 


31 

2.76355 

1.16595 

6.24133 

.98041 









32 

2.89660 

1.17998 

6.87320 

1.00000 



25 

2.16251 

1.04785 

3.92521 

.89360 


33 

3.04811 

1.19537 

7.62890 

1.01926 



26 

2.23336 

1.05350 

4.19775 

.91586 


3*» 

3.22305 

1.21225 

8.54944 

1.03820 



27 

2.30976 

1.05996 

4.50144 

.93760 









28 

2.39257 

1.06728 

4.84216 

.95885 


35 

3.42852 

1.23075 

9.69613 

1.05686 



29 

2.48286 

1.07550 

5.22736 

.97964 


36 

3.67496 

1.25103 

U.I6500 

1.07523 









37 

3.97868 

1.27328 

13.n538 

1.09336 



30 

2.58199 

1.08465 

5.66667 

1.00000 


38 

4.36671 

1.29771 

15.83248 

i.ni 24 



31 

2.69164 

1.09480 

6.17265 

1.01995 


39 

4.88820 

1.32458 

19.88200 

1.12889 



32 

2.81401 

1.10602 

6.76214 

1.03953 









33 

2.95196 

1.11836 

7.45813 

1 . 0^4 


40 

5.64473 

1.35^21 

26.56793 

1.14634 



34 

3.10935 

1.13192 

8.29290 

1.07761 


41 

6.89470 

1.38696 

39.71914 

1.16358 









42 

9.62343 

1.42330 

77.53810 

1.18065 



35 

3.29153 

1.14680 

9.31323 

1.09617 









36 

3.50613 

1.16310 

10.58965 

1.11442 

59 

0 

1.16663 

1.16663 

1.00000 

0 



37 

3-76452 

1.18095 

12.23349 

1.13239 


1 

1.19450 

1.15189 

1.05639 

.05646 



38 

4.08459 

1.20052 

14.43171 

1.15010 


2 

1.22277 

1.13845 

1.11497 

.10985 



39 

4.49641 

1.22197 

17.52384 

1.16756 


3 

1.25150 

1.12623 

1.17591 

.16045 









4 

1.28075 

1.11515 

1.23939 

.20849 



40 

5.05564 

1.24552 

22.19785 

1.18479 









41 

5.88053 

1.27142 

30.09140 

1.20180 


5 

1.31056 

1.10513 

1.30562 

.25420 



42 

7.28682 

1.29997 

46,29381 

1.21861 


6 

1.34101 

1.09611 

1.37482 

.29776 



43 

10.62250 

1.33152 

98.56617 

1.23523 


7 

1.37215 

1.08804 

1.44725 

.33935 









8 

1.40405 

1.08087 

1.52317 

.37912 


61 

0 

1.14335 

1.14335 

1.00000 

0 


9 

1.43680 

1.07457 

1.60290 

.41722 



1 

1.17176 

1.12694 

1.05868 

.06106 









2 

1.20052 

1.11195 

1.11958 

.11853 


10 

1.47046 

1.06909 

1.68679 

.45376 



3 

1.22970 

1,09828 

1.18287 

.17276 


11 

1.50513 

1.06440 

1.77523 

.48886 



4 

1.25935 

1.08582 

1.24872 

.22404 


12 

1.54091 

1.06050 

1.86864 

.52263 









13 

1.57790 

1.05735 

1.96754 

.55515 



5 

1.28951 

1.07449 

1.31735 

.27264 


14 

1.61623 

1.05493 

2.07248 

.58652 



6 

1.32026 

1.06422 

1.38897 

.31878 









7 

1.35166 

1.05494 

1.46383 

.36268. 


15 

1.65602 

1.05324 

2.18409 

.61682 



8 

1.38376 

1.04660 

1.54221 

.40452 


16 

1.69743 

1.05228 

2.30313 

,64611 



9 

1.41665 

1.03914 

1.62440 

.44447 


17 

1.74062 

1.05202 

2.43042 

.67446 









18 

1.78579 

1.05248 

2.56696 

.70194 



10 

1.45040 

1.03253 

1.71076 

.48267 


19 

1.83315 

1.05365 

2.713^ 

.72859 



11 

1.48510 

1.02672 

1.80166 

.51925 









12 

1.52084 

1.02170 

1.89753 

.55435 


20 

1.88294 

1.05554 

2.87247 

.75447 



13 

1.55772 

1.01742 

1.99885 

.58807 


21 

1.935»»5 

1.05816 

3.04435 

.77964 



14 

1.59585 

1.01388 

2.10617 

.62050 


22 

1.99101 

1.06152 

3.23135 

.80412 









23 

2.05001 

1.06564 

3.43570 

.82797 



15 

1.63536 

1.01104 

2.22011 

.65174 


24 

2.11288 

1.07055 

3.66007 

.85122 



16 

1.67639 

1.00890 

2.34137 

.68187 









17 

1.71909 

1.00745 

2.47077 

.71097 


25 

2.18018 

1.07625 

3.90771 

.87392 



18 

1.76364 

1.00668 

2.60925 

.73910 


26 

2.25252 

1,08280 

4.18260 

.89608 



19 

1.81024 

1.00659 

2.75788 

.76633 


27 

2.33070 

1.09022 

4.48973 

.91774 









28 

2.41564 

1.09855 

4.83533 

.93894 



20 

1.85911 

1.00717 

2.91792 

.79272 


29 

2 . 5 o€b 2 

1.10117 

5.22736 

.95970 



21 

1.91052 

1.00843 

3.090^ 

.81832 









22 

1.96476 

1.01038 

3.27844 

.84318 


30 

2.61079 

1.11816 

5.67616 

.98005 



23 

2.02217 

1.01302 

3.48272 

.86735 


31 

2.72432 

1.12274 

6.19535 

1.00000 



24 

2.08316 

1.01636 

3.70619 

.89087 


32 

2.^152 

1.14210 

6.80332 

1.01959 









33 

2.99559 

1.15590 

7.52541 

1.03883 



25 

2.14821 

1.02043 

3.95183 

.91378 


34 

3.16089 

1.16397 

8.39771 

1.05775 



26 

2.21788 

1.02525 

4.22330 

.93611 









27 

2.29285 

1.03083 

4.52508 

.95790 


35 

3.353**9 

1.18762 

9.47325 

1.07636 



28 

2.37393 

1.03722 

4.8^8 

.97919 


36 

3.58227 

1.20580 

10.83337 

1,09468 



29 

2.46213 

1.04444 

5.24346 

1.00000 


37 

3.86065 

1.21834 

12.60945 

1.11274 









38 

4.21032 

1.24758 

15.02857 

1.13054 



30 

2.55870 

1.05253 

5.67616 

1.02036 


39 

4.66898 

1.27157 

18.51961 

1.14810 



31 

2.66519 

1.06154 

6.17265 

1.04030 









32 

2.78362 

1.07153 

6.74855 

1.059^ 


40 

5.30993 

1.29796 

24.00218 

1.16545 



33 

2.91659 

1.08256 

7.42498 

1.07900 


41 

6.30127 

1.32704 

33.86900 

1.18258 



34 

3.06758 

1.09469 

8.23136 

1.09782 


42 

8.15969 

1.35920 

56.90567 

1.19953 
















35 

3.24135 

1.10802 

9.20976 

1.11630 

6 o 

0 

1.15470 

1.15470 

1.00000 

0 



36 

3.44462 

1.12263 

10.42262 

1.13447 


1 

1.18281 

1.13913 

1.05748 

.05869 



37 

3.68722 

1.13863 

11.96675 

1.15234 


2 

1.21128 

1.12492 

1.11715 

.11407 



38 

3.98431 

1.15617 

14.00080 

1,16994 


3 

1.24021 

1.11200 

1.17919 

.16643 



39 

4.360^ 

1.17537 

16.80389 

1.18729 


4 

1.26963 

1.10024 

1.24379 

.21606 
















40 

4.86049 

1.19643 

20.91698 

1.20438 


5 

1.29959 

1.08956 

1.31115 

.26318 



41 

5.57221 

1.21953 

27.54355 

1.22125 


6 

1.33016 

1.07991 

1.38149 

.30802 



42 

6.70976 

1.24494 

40.01234 

1.23791 


7 

1.36139 

1.07123 

1.45505 

.35075 



43 

9.00334 

1<27294 

72.17563 

1.25437 


8 

1.39336 

1.06349 

1.53211 

.39149 









9 

1,42614 

1.05661 

1.61296 

.43053 


62 

0 

1.13257 

lcl3257 

1.00000 

0 









1 

1.16134 

1.11527 

1.06001 

.06356 









2 

1.19044 

1.09945 

1.12228 

.12326 
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TABIZ I.— VAUIES OF LOCAL MACH ITOMBER, PRESSTJHE RATIO, AHD 
PRESSURE COEFFICIiarP ACROSS SHOCK WATES - Continued 


p 

(deg) 



Pb 


e 

(deg) 

3 

(degl 

3 

1.21994 

1.08503 

1.18693 

0 . 179**3 

63 

40 

1* 

1.24988 

1.07187 

1.25420 

.23246 


41 

42 

5 

1.28033 

1.05987 

1.32425 

.28258 


43 

6 

1.31132 

1.04897 

1 . 3973 »* 

.33010 


44 

7 

1. 31*291* 

1.03907 

1.47368 

.37521 



8 

1.37527 

1.03015 

1.55357 

.41812 

64 

0 

9 

1.1*0834 

1.02212 

1.63730 

.45902 


1 

2 

10 

1.44225 

1.01497 

1.72524 

.49808 


3 

11 

1.48051 

1.01097 

1.81770 

.53293 


4 

12 

1.51292 

1.00303 

1.91519 

.57190 



13 

1.51*988 

.99818 

2.OI813 

. 6 o 5**9 


5 

lU 

1.58^ 

. 99 »*i 6 

2.12710 

.63846 


6 

7 

15 

1.62757 

.99077 

2.24268 

.67016 


8 

16 

1.66858 

.98809 

2.36559 

.70070 


9 

17 

1.71121 

.98608 

2.49664 

.73016 



IB 

1.75564 

.98474 

2.63675 

.75860 


ID 

19 

1.80207 

.98406 

2.78698 

.78610 


11 

12 

20 

1.85070 

.98404 

2.94856 

.81272 


13 

21 

1.90180 

.98467 

3.12296 

.83852 


14 

22 

1.95565 

.98597 

3.31189 

.86355 



23 

2.01258 

.98791* 

3.5173** 

.88785 


15 

21* 

2.07297 

.99058 

3.7UI76 

.91148 


16 

17 

25 

2.13728 

.99391 

3.98804 

. 93****7 


18 

26 

2.26^ 

.99795 

4.25971 

.95686 


19 

27 

2.27992 

1.00272 

4.56111 

.97869 



28 

2.35967 

1.00824 

4.89763 

1.00000 


20 

29 

2.44623 

1.01454 

5.27601 

1.02081 


21 

22 

30 

2.51*078 

1.02165 

5.70487 

1.04115 


23 

31 

2.^478 

1.02962 

6.19535 

1.06106 


24 

32 

2.76008 

1.03849 

6.76214 

1.08055 



33 

2.88908 

1.04831 

7.42498 

1.09965 


25 

31* 

3.031*98 

1.05911* 

8.21107 

1.11839 


26 

27 

35 

3.20207 

1.07107 

9.15895 

1.13678 


28 

36 

3.39638 

1.08415 

10.32510 

1.15484 


29 

37 

3.62660 

1.09850 

11.79568 

1.17261 



38 

3.90591 

1.11421 

13.70921 

1.19008 


30 

39 

1*. 25535 

1.13141 

16.30313 

1.20729 


31 

32 

1*0 

4.711.30 

1.15025 

20.02154 

1.22424 


33 

41 

5.31*31*1* 

1.17090 

25.802^ 

1.24096 


34 

1*2 

6.30846 

1.19357 

36.02961 

1 . 257**5 



43 

8.06950 

1.21848 

59.05900 

1.27373 


35 

36 

0 

1.12233 

1.12233 

1.00000 

0 


37 

1 

1.15152 

1.10410 

1.06149 

.06625 


38 

2 

I.1B103 

1.08726 

1.12523 

.12826 


39 

3 

1.21092 

1.07223 

1.19146 

.18653 



4 

1.24123 

1.05835 

1.26029 

.24135 


40 

41 

5 

1.27201 

1.04567 

1.33195 

.29309 


42 

6 

I.30331* 

1.03413 

1.40668 

.34201 


43 

7 

1.33527 

1.02363 

1.48471 

.38837 


44 

8 

1.36786 

1.01412 

1.56632 

.**3239 



9 

1.40120 

1.00553 

I.65ISI 

.471*27 

65 

0 

1 

10 

1 . 1*3535 

.99781 

1 . 7 ** 15 ** 

.51418 


2 

11 

1.4701*0 

.99093 

1.83587 

.55229 


3 

12 

1.50^ 

.98483 

1.93523 

.58873 


4 

13 

1.51*357 

. 979»*9 

2.04011 

.62364 



14 

1.58189 

. 97^*88 

2.15104 

.65712 


5 

6 

15 

1.62152 

.97098 

2.26865 

.68928 


7 

16 

1.66261 

.96777 

2.39362 

.72022 


8 

17 

1.70529 

.96522 

2.52675 

.75002 


9 

18 

1.71*973 

.9633** 

2.66897 

.77877 



19 

1.79612 

.96210 

2.82133 

.80653 


10 

11 

20 

1.84467 

.96151 

2.98505 

.83336 


12 

21 

1.89563 

.96155 

3.16158 

.85934 


13 

22 

1.91*927 

.96224 

3.35260 

.88452 


14 

23 

2.00591 

.96357 

3.56009 

.90894 



24 

2.06593 

.96555 

3.78644 

.93266 


15 

16 

25 

2.12976 

.96819 

4.03448 

.95571 


17 

26 

2.19791 

.97151 

4.30767 

.97815 


18 

27 

2.27101 

.97551 

4.61025 

1.00000 


19 

28 

2.31*979 

.98023 

4.94742 

1.02131 



29 

2.43515 

.98567 

5.32572 

1.04210 


20 

21 

30 

2.52820 

.99188 

5.753**7 

1.06240 


22 

31 

2.63031 

.99889 

6.24133 

1.08226 


23 

32 

2.74323 

1.00673 

6.80332 

1.10168 


24 

33 

2.86919 

1.01545 

7. **5813 

1.12070 



31* 

3.01116 

1.02510 

8 23136 

1.13934 


25 

26 

35 

3-17311 

1.03575 

9.15895 

1. 15762 


27 

36 

3.36051 

1.04745 

10.29303 

1.17557 


28 

37 

3.58122 

1.06030 

11.71209 

1.19320 


29 

38 

3.84695 

I.07U37 

13 . 5**033 

1.21053 



39 

4.17610 

1.08978 

15.98624 

1 . 22^^59 


30 



Pa 

Pb 

^a.b 

1.10545 

18.68088 

1.24438 

1.12513 

24.63807 

1.26092 

1.14538 

33-44890 

1.27723 

1.16759 

51.58764 

1.29333 

1.19201 

110.60283 

1.30922 

1.11260 

1.00000 

0 

1.09339 

1.06311 

.06909 

1.07586 

1.12854 

.13362 

1.05981 

1.19646 

.19405 

1.04513 

1.26705 

.25082 

1.03183 

1.34052 

.30420 

1.01963 

1.41710 

.35459 

1.00^2 

1.49702 

.40223 

.99844 

1.58060 

.44739 

.98927 

1.66809 

.49026 

.98100 

1.75989 

.53105 

.97358 

1.85635 

.56993 

.96697 

1.95793 

.60706 

.96113 

2.06507 

.64255 

.95602 

2.17835 

.67655 

.95161 

2.29836 

.70916 

.94788 

2.42582 

.74189 

.94482 

2.56152 

.77062 

.94241 

2.70637 

.79965 

.94064 

2.86144 

.82765 

.93951 

3.02795 

.85469 

.93899 

3.20733 

.88083 

. 93910 - 

3.40126 

.90613 

.93984 

3.61170 

.93065 

.94120 

3.84102 

.95444 

.94319 

4.09202 

.97754 

.94583 

4.36812 

1.00000 

.94912 

4.67348 

1.02185 

.95308 

5.01322 

1.04314 

.95774 

5.39374 

1.06389 

.96311 

5.82313 

1.08414 

.96923 

6.31177 

1.10392 

.97612 

6.87320 

1.12326 

.98383 

7.52541 

1.14218 

.99240 

8.29290 

1.16070 

1.00188 

9.20976 

1.17886 

1.01233 

10.32509 

1.19667 

1.02382 

11.71209 

1.21415 

1.03642 

13.48501 

1.23132 

1.05022 

15.83259 

1.24821 

1.06533 

19.09064 

1.26482 

1.06187 

23.91996 

1.28117 

1.09997 

31.82475 

1.29728 

1.11981 

47.12911 

1.31317 

1.14157 

89.41118 

1.32885 

1.10338 

1.00000 

0 

1.08314 

1.06492 

.07216 

1.06468 

1.13220 

.13934 

1.04782 

1.20202 

.20207 

1.03224 

1.27451 

.26076 

1.01833 

1.35006 

.31596 

1.00547 

1.42871 

.36788 

.99374 

1.51079 

.41686 

.98305 

1.59657 

.46318 

.97333 

1.68638 

.50708 

.96453 

1.78054 

.54876 

.95659 

1.87947 

.58842 

.94946 

1.98358 

.62621 

.94311 

2.09337 

.66230 

.93749 

2.20939 

.69680 

.93259 

2.33225 

.72985 

.92837 

2.46267 

.76155 

.92482 

2.60146 

.79201 

.92191 

2.74953 

.82131 

.91963 

2.90795 

.84953 

.91797 

3.07796 

.87674 

.91693 

3.260^ 

.90303 

.91649 

3.45870 

.92844 

.91666 

3.67309 

.95304 

.91743 

3.90652 

.97688 

.91882 

4.16179 

1.00000 

.92082 

4.44229 

1.02246 

.92345 

4.75217 

1.04429 

.92671 

5.09652 

1.06553 

.93063 

5.48166 

1.08622 

.93523 

5.91560 

1.10640 


e 

(dog) 


62 


U. 50533 

5.17503 

6.02W*3 

7.»»7513 

10.93593 

1.11260 

1.1U230 

1.17229 

1.20263 

1.23329 

1.261*58 

1.29631 

1.32862 

1.36159 

1.39526 

I.U297W 

I.U6509 

1.5011*2 

1.53881 

1.57739 

1.61725 

1.65851* 

1.70139 

1.71*597 

1.7921*7 

I.8UIO9 

1.89208 

1 . 9»»569 

2.00225 

2.06212 

2.12571 

2.1935»* 

2.26619 

2.3i^i»37 

2.1*2896 

2.52100 

2.62181 

2.73306 

2.85686 

2.99599 

3.15UI7 
3.33650 
3.55019 
3.80592 
1*. 12018 

1*. 52027 
5.05539 
5.82618 
7.08398 
9.71*915 

1.10338 

1.13366 

1 . 161*22 

1.19510 

1.22631* 

1.25807 

1.29028 

1.32305 

1.3561*6 

1.39057 

l.U25i*7 

1.1*6123 

1. U979I* 
1.53571 
1.571*63 

1.611*83 

1.6561*3 

1.69959 

I.7UUU5 

1.79121 

1.81*006 

1.89125 

1.91*503 

2.00172 

2.06166 

2.12529 

2.19307 

2.26559 

2.31*356 

2. U2779 
2.51932 
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TABLE I.- VALDES 07 LOCAL NACH EOMBESl, PRESSURE RATIO, AID) 
PRESSURE OOE7PICIEIT ACROSS SROCK WAVES - Continued 


e 



H. 

En 


6 

3 



h 

^a.b 

(deg) 

(deg) 


Pb 

% 

(deg) 

(deg) 



Pb 

% 

65 

31 

2.61942 

0^94052 

6.40654 

1.12608 

67 

23 

2.01077 

0.87166 

3.83024 

1.00000 


2.7^69 

.94655 

6.97378 

1.14531 


24 

2.07163 

.87136 

4.07583 

1.02386 


33 

34 

2.85217 

2.98950 

.95332 

.96090 

7.62890 

8.39771 

1 . 164 U 

I.IB250 


25 

2.13613 

.87164 

4.34413 

1.04696 




26 

2.20475 

.87248 

4.63861 

1.06935 


35 

3.14523 

.96931 

9.31323 

1.20051 


27 

2.27807 

.87390 

4.96352 

1.09106 


36 

3.32418 

.97862 

10.42262 

1.21816 


28 

2.35676 

.87591 

5.32406 

1.11215 


37 

3.53313 

.98887 

11.79568 

1.23547 


29 

2.44164 

.87851 

5.72668 

1.13265 


38 

3.78200 

1.00013 

13.54033 

1.25247 




.88171 

6.17951 

1.15260 


39 

4.08602 

1.01248 

15.83259 

1.2^16 


30 

2.53371 





31 

2.63420 

.88553 

6.69290 

1.17203 


40 

4.46996 

1.02600 

lB.98054 

1.28558 


32 

2.74466 

.89000 

7.28024 

1.19097 


41 

4.97763 

1.04081 

23.57679 

1.30172 


33 

2.86705 

.89513 

7.95920 

1.20946 


42 

5.69607 

1.05701 

30.92529 

1.31762 


34 

3.00392 

.90094 

8.75357 

1.22751 


43 

6.83227 

1.07474 

44.56640 

1.33329 





9.69613 

1.24516 


44 

9.07019 

1.09416 

78.67052 

1.34873 


35 

3.15864 

.90748 





36 

3.33578 

.91478 

10.83337 

1.26244 

66 

0 

1.09463 

1.09463 

1.00000 

0 


37 

3.66703 

.92888 

13.12645 

1.28827 


1 

1.12559 

1.07331 

1.06691 

.07545 


38 

3.78570 

.93181 

14.00080 

1.29592 


2 

1.15678 

1.05388 

1.13626 

.14547 


39 

4.08173 

.94165 

16.30312 

1.31218 


3 

1.18829 

1.03613 

I.208IB 

.21062 



4.45226 



1.32814 


k 

1.21761 

1.01850 

1.27689 

.26680 


40 

.95245 

19.42902 





41 

4.93615 

.96429 

23.91996 

1.34381 


5 

1.25245 

1.00511 

1.36067 

.32847 


4 f 

5.60821 

.97725 

30.92528 

1.35922 


6 

1.2^23 

.99157 

1.44166 

.38197 


43 

6.63773 

.99143 

43.38829 

1.37439 


7 

1.31856 

.97920 

1.52616 

.43233 


44 

8.53138 

1.00694 

71.78450 

1.38932 


8 

1.35250 

.96785 

1.61445 

.479^ 




1.07854 




9 

1.38715 

.95764 

1.70686 

.52374 

68 

0 

1.07854 

1.00000 

0 






1 

1.11113 

1.054^ 

1.07157 

.08281 


10 

1.42256 

.94829 

1.80374 

.56738 


2 

1.14392 

1.03325 

1.14574 

.15911 


U 

1.45577 

.94000 

1.89^1 

.60453 


3 

1.17698 

1.01361 

1.22268 

,.22964 


12 

1.49604 

.93219 

2.01255 

.64630 


4 

1.21035 

.99570 

1.30259 

.29508 


13 

14 

1.53428 

1.57368 

.92535 

.92268 

2.12537 

2.24461 

.68296 

.71796 


5 

1.24412 

.97935 

1.38571 

.35599 




6 

1.27834 

.96440 

1.47229 

.41287 


15 

1.61434 

.91388 

2.37080 

.75142 


7 

1.31308 

.95070 

1.56259 

.46613 


16 

1.65641 

.90917 

2.50474 

.78349 


8 

1.34843 

.93821 

1.65696 

.51616 


17 

1.70000 

.90514 

2.64721 

.81424 


9 

1.38446 

.92678 

1.75568 

.56322 


LB 

1.74529 

.90175 

2.79914 

.84378 




.91635 

1.85916 

.60765 


19 

1.79247 

.89898 

2.96164 

.87221 


10 

1.42122 



11 

1.45885 

.90685 

1.96784 

.64966 


20 

1*84172 

.89683 

3.13593 

.89958 


12 

1.49741 

.89825 

2.08216 

.68946 


21 

1.89329 

.89528 

3.32348 

.92599 


13 

1.53698 

. 8^42 

2.20262 

.72727 


22 

1-94745 

.89432 

3.52598 

.95148 


14 

1.57772 

.88338 

2.32987 

.76322 


23 

2.00448 

.89396 

3.74545 

,97614 



1.61972 

.87707 

2.46455 

.79749 


24 

2.06475 

.89418 

3.98424 

1.00000 


15 





16 

1.66311 

.87146 

2.60744 

.83022 


25 

2.12867 

.89499 

4.24521 

1.02312 


17 

1.70805 

.86652 

2.75938 

.86151 



2.19671 

.89640 

4.53177 

1:04556 


18 

1.75470 

.86222 

2.92139 

.89148 


27 

2.2^45 

.89840 

4.84808 

1.06734 


19 

1.80324 

.85854 

3,09460 

.92023 


28 

29 

2.34757 

2.43190 

.90102 

.90425 

5.19927, 

5.59167 

1.08^2 

1.10913 


20 

21 

1.85387 

I.90&4 

.85546 

.85297 

3.28032 

3.48010 

.94784 

.97441 


30 

2.52343 

.90813 

6.03330 

1:12920 


22 

1.96241 

.85105 

3.69573 

1.00000 


31 

2.62341 

.91266 

6.53435 

1.14878 


23 

2.02088 

.84970 

3.92932 

1.02468 


32 

2.73341 

.91787 

7.10806 

1:16787 


24 

2.08261 

.84891 

4.18338 

1.04852 


33 

34 

2.85540 

2.99197 

.92379 

.93046 

7 . 77 iB 9 

8.54944 

1.18653 

1.20476 


25 

26 

2.14801 

2.21757 

.84867 

.84899 

4.46089 

4.76546 

1.07156 

1.09387 


35 

3.14654 

.93789 

9.47325 

1.22260 


27 

2.29186 

.849^ 

5.10146 

1.11548 


36 

37 

3.32375 

3.53011 

.94615 

.95527 

10.58964 

H.96675 

1.24008 

1.25720 


28 

29 

2.37157 

2.45751 

.85130 

.85330 

5.47426 

5.89051 

1.13645 

1.15682 


38 

39 

3.77508 

4.07307 

.96532 

.97635 

13.70921 

15.98624 

1.27399 

1 . 29 o 48 


30 

31 

2.55070 

2.^238 

.85588 

.85905 

6.35861 

6.88921 

1.17661 

1.19588 


40 

41 

42 

4.44728 

4.93820 

5.62467 

.98845 

1.00170 

1.01619 

19.09064 

23.57679 

30.63690 

1.30667 

1.32260 

1.33826 


32 

33 

34 

2.76410 

2.88785 

3.02617 

.86282 

.86721 

.87225 

7.49614 

8’.19757 

9.01802 

1.21464 

1.23293 

1.25079 


43 

44 

6.68829 

8.^172 

1.03204 

1.04940 

43.38830 

73.38936 

1.35368 

1.36888 


35 

36 

3.18245 

3.36130 

.87796 

.88437 

9.99121 

11.16501 

1.26822 

1.28527 

67 

0 

1 

2 

1.08636 

1.11808 

1.15002 

1.08636 

1.06387 

1.04340 

1.00000 

1.06913 

1.14075 

0 

.07899 

.15203 


37 

38 

39 

3.56911 

3.81516 

4.11348 

.89152 

.89944 

.90820 

12.60945 

14.43171 

16.80390 

1.30195 

1.31826 

1.33428 


3 

4 

1.18225 

1.21482 

1.02474 

1.00770 

1.21505 

1.29222 

.21979 

.28287 


40 

41 

4.48652 

4.97311 

.91782 

.92839 

20.02153 

24.63806 

1.34998 

1.36539 


5 

6 
7 

1.24780 

1.28120 

1.31523 

.99213 
.97773 . 

.96487 

1.37250 

1.45602 

1.54335 

.34178 

.39687 

.44873 


42 

43 

44 

5.64778 

6.67844 

8.56387 

.93997 

.95264 

.96650 

31.82475 

44.56641 

73.38937 

1.38053 

1.39542 

1.41006 


8 

9 

1,34982 

1.38509 

.95298 

.94213 

1.63449 

1.72985 

.49748 

.54347 

69 

P 

1 

1.07115 

1.10473 

1.07115 

1.04607 

1.00000 

1.07431 

0 

.08699 


10 

11 

12 

1.42113 

1.45801 

1.49583 

.93225 

.92327 

.91514 

1.82982 

1.93479 

2.04521 

.58697 

.62819 

.66733 


2 

3 

4 

1.13849 

1.17248 

1.20678 

1.02334 

1.00268 

.98385 

1.15131 

1.23120 

1.31418 

.16677 

.24025 

.30819 


13 

14 

1.53468 

1.57467 

.90781 

.90123 

2.16160 

2 . 2 a’i 54 

.70457 

.74006 


5 

6 

1.24146 

1.27658 

.96667 

.95098 

1.40050 

1.49041 

.37122 

.42990 


15 

16 
17 

1.61593 

1.65858 

1.70276 

.89538 

.89022 

.88573 

2.41466 

2.55271 

2.69953 

.77395 

.80635 

.83738 


7 

8 
9 

1.31221 

1.34837 

1.38533 

.93662 

.92334 

.91149 

1.58421 

1.68204 

1.78478 

.48469 

.53591 

.58418 


18 

19 

1.74864 

1.79640 

.88187 

.87864 

2.85608 

3.02345 

.86715 

.89575 


10 

11 

1.42298 

1.46147 

.90052 

.89051 

1.89230 

2.00520 

.62952 

.67231 


20 

21 

22 

1.84625 

1.89841 

1.95315' 

.87602 

.87398 

.87254 

3.20294 

3.39602 

3.60444 

.92326 

.94976 

.97532 


12 

13 

1 4 

1.50091 

1.54138 

1.58301 

.88139 

.87311 

.86562 

2.12398 

2.24918 

2.38143 

.71277 

.75112 

.78753 
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TABIZ I.- VALDES OF LOCAL MACH HUMBEE, PRESUHE RATIO, AHD 
PRESSURE COEFFIClElfr ACROGS SHOCK WAVES - Continued 


e 

(<leg) 

p 

(Aeg) 

Mb 

Me 

Pb 

It, 

B 

(deg) 

P 

(deg) 

Mb 

Me 

Ia 

Pb 

% 

69 

15 

1.62591 

0.85887 

2.52143 

0.82217 

71 

3 

1.16604 

0.98128 

1.25145 

0.26420 


16 

1.67023 

.85282 

2.66997 

.85*il6 


4 

1.20260 

.96047 

1.34178 

.33760 


17 

i. 7 i 6 n 

.84745 

2.82795 

.88670 





■ 1.43579 



18 

1.76372 

.84272 

2.99641 

.91684 


5 

1.23951 

.94154 

.40521 


19 

1.81325 

.83861 

3.17655 

.94571 


6 

1.27684 

.92427 

1.53378 

.46772 







7 

1.31468 

-90850 

1.63605 

.52572 


20 

1.86490 

.83510 

3.36974 

.97340 


8 

1.35311 

<89409 

1.74297 

.57971 


21 

1.91892 

.83217 

3.57758 

1.00000 


9 

1.39220 

.88089 

1.85492 

.63012 


22 

1.97558 

.82981 

3.80196 

1.02559 






.67722 


23 

2.03519 

.82800 

4.04507 

1.05024 


10 

1.43197 

.86869 

1.97206 


2k 

2,09812 

.82674 

4.30955 

1.07401 


11 

1.47280 

.85779 

2.09576 

.72165 






12 

1.51449 

.84770 

2.22567 

.76338 


25 

2.16478 

.82603 

4.59851 

1.09697 


13 

1.55727 

.83^9 

2.36271 

.80275 


26 

2.23568 

.82585 

4.91572 

1.11917 


14 

1.60124 

.83011 

2.50757 

.83998 


27 

2.31139 

.82621 

5.26577 

1.14066 





2.66104 

.87525 


28 

2.39261 

.82711 

5.65428 

1.16148 


15- 

1.64655 

.82250 


29 

2.48019 

.82855 

6.08824 

1.18168 


16 

1.69333 

C8I562 

2.82401 

.90876 





17 

1.74175 

c 80942 

2.99750 

.94063 


30 

2.57516 

.83054 

6.57643 

1.20129 


18 

1.79200 

.80388 

.79896 

3.18269 

.97100 


31 

2.67879 

.83310 

7.13007 

1.22036 


19 

1.84426 

3.38091 

1.00000 


32 

2.79267 

.83622 

7.76366 

1.23892 



1.89877 

.79464 


1.02773 


33 

2.91883 

.83993 

8.49634 

1.25699 


20 

3.59373 


3U 

3.05990 

.84425 

9.35393 

1.27461 


21 

1.95579 

.79089 

3.82297 

1.05429 




22 

2.01562 

.78771 

4.07076 

1.07977 


35 

3.21935 

.84920 

10.37199 

I.291BI 


23 

2.07858 

.78506 

4.33962 

1.10425 


36 

3.40190 

.85480 

11.60108 

1.30861 


24 

2.14507 

.78295 

4.63254 

1.12779 


37 

3.61416 

.86108 

13.11538 

1.32503 





4.95312 

1.15047 


36 

3.86570 

.86808 

15.02857 

1.34109 


25 

2.21556 

.78135 


39 

4.17105 

.87583 

17.52384 

1.35682 


26 

2.29057 

.78027 

5.30568 

1.17235 




27 

2.37075 

.77969 

5.69551 

1.19347 


40 

4.55352 

.88439 

20.91698 

1.37224 


28 

2.45687 

.77962- 

6.12913 

1.21390 


41 

5.05364 

.89380 

25.80256 

1.38736 


29 

2.54985 

.78005 

6.61467 

1.23367 


42 

5.74970 

.90413 

33.448^ 

1.40221 





7.16241 

1.25282 


43 

6.82003 

.91544 

47.12910 

1.41679 


30 

2.65083 

.78099 


44 

8.80523 

.92782 

78.67054 

1.43112 


31 

2.76121 

.78244 

7.78552 

1.27141 





32 

2.88278 

.78441 

8.50117 

1.28946 

70 

0 

1.06418 

1.06418 

1.00000 

0 


33 

3.01781 

.78690 

9.33218 

1.30700 

1 

1.09890 

1.03765 

1.07737 

.09153 


34 

3.16927 

.78993 

10.30955 

1. 32408 


2 

1.13406 

1.01384 

1.15827 

.17580 





11.47643 

1.34071 


3 

1.16883 

.99194 

1.24074 

.25174 


35 

3.34111 

»79352 


4 

1.20418 

.97213 

1.32717 

.32233 


36 

3.53878 

.79758 

12.89486 

1.35692 




37 

3.76995 

.80242 

14.65711 

1.37274 


5 

1.23990 

.95409 

1.41710 

.38759 


38 

4.04596 

.80778 

16.90714 

1.38820 


6 

1.27606 

.93764 

1.51080 

.4)^8l4 


39 

4.38429 

.81379 

39.68200 

1.40330 


7 

8 

1.31270 

1.34994 

.92400 

,90880 

1.60854 

1.71071 

.50450 

.55714 


40 

4.81376 

.82047 

24.00217 

1.41808 


9 

1.387^ 

.89621 

1.81765 

.60643 


41 

5.38613 

.8278 r 

30.09139 

1.43256 





42 

6.20663 

.83646 

40.01235 

1.44674 


10 

1.42754 

.88510 

1.93274 

.65386 


43 

7.53549 

.84499 

59.05905 

1.46066 


11 

1.46606 

.87417 

2.04755 

.69626 


44 

10.30545 

,85402 

110.60291 

1.47432 


12 

1.50653 

.86458 

2.17147 

.73736 


1 

1.05146 

1.05146 




13 

1.54805 

.85582 

2.30216 

.77624 

72 

0 

1.00000 

0 


14 

1.59076 

.84788 

2.44024 

.81307 


1 

1.0^3 

1.02164 

1.08464 

.10196 




2 

1.12648 

.99485 

1.17240 

.19409 


15 

1.63475 

.84069 

2.58643 

.84805 


3 

1.16418 

.97069 

1.26354 

.27778 


16 

1.68019 

.83423 

2.74161 

.88132 


4 

1.20213 

.94880 

1.35830 

.35420 


17 

1.72722 

.82844 

2.90670 

.91304 




.92893 

1.45696 

.42428 


18 

1.77602 

.82330 

3.08280 

.94331 


5 

1.24041 


19 

1.82677 

.81877 

3.27119 

.97227 


6 

7 

1.27910 
1. 31830 

.91083 

.89432 

1.55984 

1.66728 

.48883 

.54851 


20 

1.87971 

.81485 

3.47330 

1.00000 


8 

1.35809 

c 87923 

1.77966 

.60388 


21 

1.93506 

.8U50 

3.69085 

1.02660 


9 

1.39856 

,86543 

1.89739 

.65542 


22 

23 

1.99312 

2.05421 

.80872 

.80648 

3.92581 

4.18053 

1.05216 

1.07674 


10 

1.43982 

.85281 

2.02096 

.70355 

.74850 

.79094 


24 

2.11870 

.80478 

4.45777 

1.10042 


11 

12 

1.48183 

1.52509 

.84112 

.83068 

2.15050 

2.28775 


25 

26 

2.18704 

2c 25972 

.80361 

.80297 

4.76088 

5.09384 

1.12326 

1.14531 


13 

14 

1.56933 

1.61482 

.82102 

.81221 

2.43223 

2.58506 

.83078 

.86836 


27 

28 

2.33736 

2.42069 

.80284 
c 80324 

5.46154 

5.86997 

1.16661; 

1.18728 


15 

1.66168 

.80418 

2.74709 

.90391 


29 

2.51057 

.80416 

6.32660 

1.20728 


16 

17 

1.71008 

1.76018 

.79690 

.79031 

2.91930 

3.10277 

.93759 

.96957 


30 

2.60809 

.80561 

6.84082 

1.22668 


18 

1.81218 

.78439 

3.29879 

1.00000 


31 

2.71456 

.80759 

7.42463 

1.24553 


19 

1.86628 

.77909 

3.50881 

1.02900 


32 

33 

2.83165 

2.96148 

.81012 

.81320 

8.09364 

8.86847 

1.26384 

1.28167 


20 

1.92273 

.77439 

3.73452 

1.05669 
1.08316 
1 10852 


34 

3.10680 

.81685 

9.77698 

1,29903 


21 

22 

1.98181 

2.04382 

.77026 

.76670 

3.97793 

4.24135 


35 

36 

3.27129 

3.45992 

.82109 

.82594 

10.85776 

12.16581 

1.31596 

l.-^3248 


23 

24 

2.10912 

2.17814 

.76367 

.76116 

4.52755 

4.83980 

1.13285 

1.15622 


37 

38 • 

39 

3.67970 

3.94084 

4.25895 

.83142 

.83756 

.64441 

13.78232 

15.83248 

18.51961 

1.3'>861 

1.36439 

1.37982 


25 

26 

27 

2.25136 

2.32936 

2.41283 

p75916 

.75766 

.75666 

5.18206 

5.55910 

5.97680 

1.17869 

1.20035 

1.22123 


40 

41 

4.65930 

5.18634 

.85199 

.86035 

22.19785 

27.54355 

1.39493 

1.409"f4 


28 

29 

2.50259 

2 . 5996 J; 

.75615 

.75613 

6.44239 

6.96494 

1.24140 

1.26090 


42 

43 

44 

5.92752 

7.08784 

9.32463 

.86954 

.87962 

.89066 

36.02962 

51.58763 

89.41117 

1.42427 

1.43853 

1.45254 


30 

31 

32 

2.70523 

2.82087 

2.94853 

.75659 

.75754 

.75899 

7.55598 

6.23036 

9.00756 

1.27977 

1.29806 

1.31581 

71 

0 

1 

1.05762 

1. 09363 

1.05762 

1.02952 

1.00000 

1,00079 

0 

.09649 


33 

34 

3.09069 

3.25068 

.76094 

.76339 

9.91359 

10.98415 

1.33304 

1.34979 


2 

1. 12974 

1.00419 

1, 16453 

.lT4l6 
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TABLE I.- VAIIJES OF LOCAL HACH NUMBER, PFESSUHE EATIO, AND 
PRESSUKE COEFFICIENT ACROSS SHOCK WAVES - Continued 


9 

(•dog) 

P 

( 4 ®g) 

Mb 

Ma 

Pb 


9 

(d«g) 

P 

(deg) 

Mb 

Ma 

5 a 

Pb 

^a.b 

«lb 

72 

35 

3.43290 

0.76637 

12.26935 

1.36609 

74 

28 

2.63118 

0.70929 

7.29665 

1.29930 


36 

3.64351 

.76988 

13.84205 

1.38197 


29 

2.74053 

.70845 

7.92987 

1.31813 


37 

3.89128 

.77395 

15.81213 

1.39745 








38 

4.18935 

.77859 

18.35382 

1.41255 


30 

2.86021 

.70805 

8.65246 

1.33631 


39 

4.55839 

.78383 

21.76052 

1.42730 


31 

2.99222 

.70811 

9.48532 

1.35389 








32 

3.13913 

.70863 

10.45639 

1.37091 


UO 

5.03335 

.78969 

26.56793 

1.44173 


33 

3.30434 

.70959 

11.60395 

1.38740 


kl 

5.67920 

.79621 

33.86900 

1.455^ 


34 

3.49240 

.71102 

12.98191 

1.40339 


42 

6.63532 

.80342 

46.29378 

1.46966 








43 

8.27973 

.81137 

72.17562 

1.48320 


35 

3.70963 

.71292 

14.66843 

1.41893 








36 

3.96507 

.71529 

16.78182 

1.43403 

73 

0 

1.04569 

1.04569 

1.00000 

0 


37 

4.27222 

.71815 

19.50936 

1.44873 


1 

1.08484 

1.01397 

1,08899 

.10802 


38 

4.65240 

.72151 

23.16702 

1.46304 


2 

1.12402 

.98560 

1.18132 

.20502 


39 

5.14159 

.72539 

28.33207 

1.47699 


3 

1.16333 

.96009 

1.27725 

.29267 








4 

1.20286 

.93705 

1.37706 

.37229 


40 

5.80687 

.72980 

36.18410 

1.49061 








41 

6.79229 

.73477 

49.56836 

1.50391 


5 

1.24271 

.91618 

1.48105 

.44499 


42 

8.49002 

.74033 

77.53807 

1.51692 


6 

1.28298 

.89721 

1.58955 

.51166 








7 

1.32375 

.87993 

1.70293 

.57307 

75 

0 

1.03526 

1.03528 

1.00000 

0 


8 

1.36512 

.86416 

1.82162 

. 6^84 


1 

1.07856 

.99910 

1.09961 

.12232 


9 

1.40719 

.84974 

1.94606 

.68252 


2 

1.12179 

.96707 

1.20313 

.23060 








3 

1.16508 

.93853 

1.31088 

.32718 


10 

1.45006 

.83908 

2.07677 

.73156 


4 

1 . 20^4 

.91294 

1.42319 

.41392 


U 

1.49385 

.82448 

2.21431 

.77735 








12 

1.53853 

.81330 

2.358^ 

.82009 


5 

1.25231 

.88990 

1.54043 

.49229 


13 

1.58466 

.80333 

2.51256 

.86049 


6 

1.29649 

.86906 

1.66300 

.56348 


14 

1.63193 

.79409 

2.67480 

.89838 


7 

1.34120 

.85016 

1.79136 ' 

.62848 








8 

1.38655 

.83296 

1.92601 

.68810 


15 

1.68065 

.78566 

2.84700 

.93414 


9 

1.43266 

.81727 

2.06752 

.74301 


16 

1.73098 

.77799 

3.03020 

.96796 








17 

1.78310 

.77102 

3.2^62 

1.00000 


10 

1.47966 

.80294 

2.21651 

.79377 


18 

1.83722 

.76473 

3.43466 

1.03043 


11 

1.52767 

.78984 

2.37369 

.84087 


19 

1.89357 

.75907 

3.65894 

1.05937 


12 

1.57685 

.77785 

2.53987 

.88472 








13 

1.62733 

.76686 

2.71594 

.92566 


20 

1.95239 

.75401 

3.90033 

1.08696 


14 

1.67905 

.75668 

2.90209 

.96384 


21 

2.01400 

.74953 

4.16104 

1.11330 








22 

2.07872 

.74560 

4.44366 

1.13849 


15 

1.73288 

.74760 

3.10202 

1.00000 


23 

2.14695 

.74220 

4.75127 

1.16262 


16 

1.78834 

.73919 

3.31456 

1.03389 


24 

2.21914 

.73932 

5.08756 

I.IB576 


17 

1.84585 

.73151 

3.54210 

1.06586 








18 

1.90569 

.72453 

3.78644 

1.09609 


25 

2.29582 

.73695 

5.45696 

1.20799 


19 

1.96812 

.71820 

4.04968 

1.12475 


26 

2.37763 

.73507 

5.86488 

1.22938 








27 

2.46532 

.73366 

6.31798 

1.24998 


20 

2.03345 

.71247 

4.33427 

1.15195 


28 

2.55980 

.73274 

6.82452 

1.26984 


21 

2.10206 

.70733 

4.64313 

1.17783 


29 

a.66217 

.73229 

7.39491 

1.26^3 


22 

2.17437 

.70274 

4.97971 

1.20250 








23 

2.25086 

.69868 

5.34815 

1.22605 


30 

2.77382 

.73231 

8.04246 

1.30758 


24 

2. 33211 

.69513 

5.75346 

1.24858 


31 

2.^647 

.73280 

8.78447 

1.32554 








32 

3.03231 

.73376 

9.64375 

1 . 3*^4 


25 

2.41880 

.69207 

6.20177 

1.27015 


33 

3.18421 

.73520 

10.65120 

1.35982 


26 

2.51174 

.68949 

6.70059 

1.29084 


34 

3.35594 

.73713 

11.84954 

1.37621 


27 

2.61193 

.68737 

7.25935 

1.31072 








28 

2.72057 

.68570 

7.88996 

1.32984 


35 

3.55267 

.73954 

13.29968 

1.39215 


29 

2.83916 

.68449 

8.60767 

1.34826 


36 

3.78166 

.74246 

15.09156 

1.40766 








37 

4.05344 

.74590 

17.36356 

1.42276 


30 

2.96960 

.68371 

9.43244 

1.36603 


38 

4.38416 

.74988 

20.34079 

1.43749 


31 

3.11431 

.^337 

10.39077 

1.38318 


39 

4.79990 

.75441 

24.41461 

I.451B6 


32 

3.27645 

.68347 

11.51871 

1.39977 








33 

3.46026 

.68400 

12.86652 

1.41582 


40 

5.34654 

.75951 

30,33228 

1.46589 


34 

3.67152 

.68497 

14.50661 

1.43138 


41 

6.11420 

.76523 

39.71928 

1.47962 








42 

7.31380 

.77158 

56.90569 

1.49304 


35 

3.91849 

.68639 

16.54697 

1.44648 


43 

9.61969 

.77860 

98.56608 

1.50^9 


36 

4.21328 

.68825 

19.15633 

1.46113 








37 

4.57470 

.69057 

22.61361 

1.47538 

7 U 

0 

1.04030 

1.04030 

1.00000 

0 


38 

5.03387 

.69337 

27.41^ 

1.48925 


1 

1.08137 

1.00647 

1.09394 

.11476 


39 

5.64691 


34.54342 

1.50275 


2 

1.12243 

.97636 

1.19148 

.21712 








3 

1.16358 

.94940 

1.29290 

.30905 


40 

6.52889 

.70042 

46.23278 

1.51592 


4 

1.20494 

.92514 

1.39851 

- 392 U. 


41 

7.96818 

.70471 

68.94512 

1.52877 


5 

1.24661 

.90321 

1.50862 

.46756 

76 

0 

1.03061 

1.03061 

1.00000 

0 


6 

1.28868 

.88333 

1.62362 

*53645 


1 

1.07648 

.99179 

1.10615 

.13086 


7 

1.33127 

.86525 

1.74390 

.59964 


2 

1.12221 

.95764 

1.21660 

.24571 


8 

1.37448 

.84878 

1.86994 

.65783 


3 

1. 16798 

.92737 

1.33171 

.34738 


9 

1.41841 

.83373 

2.00221 

.71163 


4 

1.21390 

.90036 

1.451^ 

.43806 


10 

1.46318 

.81997 

2.14129 

.76155 


5 

1.26011 

.87613 

1.57743 

.51950 


11 

1.50^1 

.80738 

2.28780 

.80802 


6 

1.30675 

.85428 

1.70892 

.59309 


12 

1.55573 

c 79586 

2.44246 

.85141 


7 

1.35393 

.83451 

1.84682 

.65993 


13 

1.60358 

.78518 

2.60544 

.89190 


8 

1.40180 

.81657 

1.99171 

.72096 


14 

1.65317 

.77566 

2.77956 

.93021 


9 

1.45048 

.80023 

2.14422 

.77694 


15 

1.70411 

.76684 

2.96390 

.96611 


10 

1.50012 

.76532 

2.30509 

.82850 


16 

1.75676 

.75879 

3.16033 

1.00000 


11 

1.55085 

.77170 

2.47511 

.87616 


17 

1.81132 

.75146 

3.37020 

1.03204 


12 

1.60284 

.75924 

2.65520 

.92039 


18 

1.86801 

.74481 

3.59506 

1.06241 


13 

1.65626 

.74783 

2.84642 

.96156 


19 

1.92708 

.73881 

3.83675 

1.09125 


14 

1.71128 

.73738 

3.04994 

l.OOOOC 


20 

1.98862 

. 733*»1 

4.09738 

1.11868 


15 

1.76763 

.72770 

3.26602 

1.03583 


21 

2.05355 

.72856 

4.37946 

1.14482 


16 

1.82698 

.71906 

3.49958 

1.06980 


22 

2.12164 

.72431 

4.68594 

1.1697s 


17 

1.88812 

.71106 

3.74909 

1.10162 


23 

2.19353 

.72056 

5.02033 

1.19365 


18 

1.95183 

.70376 

4.01779 

1.13164 


24 

2.26^1 

.71735 

5.38688 

1.21651 


19 

2.01842 

.69711 

4.30816 

1.16002 


25 

2.35078 

.71462 

5.79072 

I.23S45 


20 

2.08825 

.69109 

4.62314 

1.18693 


26 

2.43746 

.71237 

6.23811 

1.25951 


21 

2.16174 

.6^65 

4.96621 

1.21247 


27 

2.53058 

.71060 

6.73684 

1.27978 


2? 

2.23938 

.68076 

5.34155 

1.23678 
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TABUS I.- VAUJES OF JJXAL HACR BDhffiEE, ERESSUEE RATIO, AND 
E KBE aSUK E COEFFICIEIIT ACROSS SHOCK WAVES - Continued 


e 

(deg) 


p 

deg) 



Pj 

Pb 

23 

2.32175 

0.67640 

5.75420 

24 

2.40951 

.67255 

6.21029 

25 

2.50349 

.66919 

6.71741 

26 

2.60464 

.66629 

7,28497 

27 

2.71418 

.66385 

7.92491 

28 

2.83358 

.66186 

8.65247 

29 

2.96469 

.66030 

9 . 4^50 

30 

3.10991 

.65916 

10.45638 

31 

3.27231 

.65846 

11.59485 

32 

3.45603 

.65817 

12.95259 

33 

3.66670 

.65830 

14.60078 

34 

3.91229 

.65885 

16.64528 

35 

4.20448 

.65982 

19.25024 

36 

4.56126 

.66121 

22 . 6^36 

37 

5.01207 

.66304 

27.42567 

38 

5.60948 

.66531 

34.39544 

39 

6.45921 

.66803 

45.65955 

40 

7.81826 

.67122 

66.97238 

41 

10.57522 

.67488 

122.67154 

0 

1.02630 

1.02630 

1.00000 

1 

1.07518 

.98447 

1.11376 

2 

1.12385 

.94795 

1.23232 

3 

1.17251 

.91578 

1.35608 

4 

1.22130 

.88723 

1 . 4^45 

5 

1.27039 

.86172 

1.62092 

6 

1.31992 

.83882 

1.76302 

7 

1.37003 

.81815 

1.91234 

8 

1.42088 

.79944 

2.06953 

9 

1.47262 

.78244 

2.23535 

10 

1.52541 

.76696 

2.41064 

n 

1.57940 

.75283 

2.59634 

12 

1.63479 

.73991 

2.79353 

13 

1.69177 

.72809 

3.00345 

14 

1.75053 

.71726 

3.22752 

15 

1.81133 

.70734 

3.46736 

16 

1.87404 

.69815 

3.72334 

17 

1.94005 

.68995 

4.00223 

18 

2.00860 

.68235 

4.30203 

19 

2.08042 

.67543 

4.62734 

20 

2.15595 

,66912 

4.98175 

21 

2.23569 

.66340 

5.36960 

22 

2.32022 

.65824 

5.79616 

23 

2.41023 

.65361 

6.26779 

24 

2.50656 

.64948 

6.79240 

25 

2.61021 

.64583 

7.37982 

§ 

2.72239 

.64265 

8.04246 

27 

2.84464 

.63992 

8.79627 

28 

2.97886 

.63762 

9.66203 

29 

3.12749 

.63575 

10.66728 

30 

3.29372 

.63429 

11.84954 

31 

3.48179 

.63324 

13.26101 

32 

3.69754 

.63260 

14.97662 

33 

3.94918 

.63236 

17.10800 

34 

4.24885 

.63252 

19.82909 

35 

4.61524 

,63308 

23.42636 

36 

5.07917 

.63404 

28.40796 

37 

5.69592 

.63542 

35.76868 

38 

6.57778 

.63720 

47.75735 

39 

8.00217 

.63941 

70.76019 

0 

1.02234 

1.02234 

1.00000 

1 

1.07477 

.97704 

1.12272 

2 

1.12691 

.93785 

1 . 250 ^ 

3 

1,17898 

.90359 

1.38490 

4 

1.23118 

.87336 

1.52531 

5 

1.28367 

.84649 

1.67266 

6 

1.33663 

.82247 

1.82757 

7 

1.39024 

.80088 

1.99075 

8 

1.44466 

.78138 

2.16297 

9 

1.50008 

.76372 

2.34513 

10 

1.55668 

.74766 

2.53824 

11 

1.61464 

.73302 

2.74344 

12 

1.67419 

.71966 

2.96203 

13 

1.73554 

.70744 

3.19554 

14 

1.79894 

.69626 

3.44568 

15 

1.86467 

.68601 

3.71447 

16 

1.93303 

.67662 

4.00428 

17 

2.00390 

.66792 

4.31572 

18 

2.07910 

.66016 

4 . 65^5 

19 

2.15766 

.65692 

5.02997 

20 

2.24058 

.64641 

5.43708 

21 

2 . 32^0 

.64044 

5.88545 




(deg) 


(deg) 


>*b 

Ma 

5a 

Pb 

^a.b 

% 

2.42213 

0 .63503 

6.38199 

1.31053 

2.52238 

.63015 

6.93526 

1.33267 

2.63030 

.62577 

7.55597 

1.35372 

2.74721 

.62187 

8.25775 

1.37379 

2.87474 

.61842 

9.05803 

1.39295 

3.01495 

.61542 

9.97980 

1.41127 

3.17048 

.61285 

11.05366 

1.42882 

3.34481 

.61069 

12.32147 

1.44565 

3.54259 

.60893 

13.84204 

1.46182 

3.77027 

.60758 

15.70056 

1.47737 

4.03704 

.60661 

18.02541 

1.49236 

4.35658 

.60603 

21.01928 

1.50681 

4.75039 

.60583 

25.02251 

1.52076 

5.25455 

.60602 

30.65293 

1.53426 

5.93582 

.60659 

39.16266 

1.54732 

6.93576 

.60754 

53.52950 

1.55997 

8.63195 

.60889 

83.00466 

1.57225 

1.01872 

1.01872 

1.00000 

0 

1.07539 

.96940 

1.13341 

.16480 

1.13167 

.92718 

1.27305 

.30458 

1.18782 

.89057 

1.41947 

.42472 

1.24407 

. 8^52 

1.57326 

.52913 

1.30065 

r 83019 

1.73511 

.62078 

1.35775 

1.41558 

.80499 

.78244 

1.90576 

2.08607 

.70190 

.77426 

1 . 47435 

.76214 

2.27699 

.83925 

1.53426 

.74381 

2.47964 

.89796 

1.59554 

.72718 

2.69524 

.95130 

1.65841 

.71206 

2.92524 

1.00000 

1.72313 

.69827 

3.17127 

1.04467 

1.78997 ■ 

.68568 

3.43524 

1.08580 

1.85923 

.67415 

3.71937 

1.12384 

1.93125 

.66360 

4.02626 

1.15913 

2.00641 

.65394 

4.35896 

1.19198 

2.08514 

.64508 

4.72109 

1.22265 

2.16731 

.63687 

5.11390 

1.25117 

2.25541 

.62954 

5.55196 

1.27835 

2.34822 

.62653 

6.03228 

1.30373 

2.44.720 

.61657 

6.56585 

1.32769 

2.55332 

.61094 

7.16241 

1.35034 

2.66778 

.60584 

7.83424 

1.37181 

2.79206 

.60124 

8.59705 

1.39219 

2.92800 

.59711 

9.47123 

1.41158 

3.07796 

.59343 

10.48376 

1.43006 

3.24500 

.59019 

u. 67110 

1.44771 

3.43317 

.58737 

13.08374 

1.46458 

3.64796 

.58496 

14.79364 

1.48075 

3.89713 

.58294 

16.90716 

1.49625 

4.19195 

.58130 

19.58812 

1.51114 

4.54962 

.58004 

23.10298 

1.52547 

4.99802 

.57915 

27.91590 

1.53927 

5.58619 

,57863 

34.91428 

1.55258 

6.41056 

7.69747 

.57848 

.57868 

46.03221 

66.44284 


10.17446 

.57926 

116.20905 

1.58989 

1.01543 

1.01543 

1.00000 

0 

1.07723 

.96137 

1.14634 

.18015 

1.13851 

.91567 

1.29998 

.33061 

1.19961 

.87645 

1.46160 

.45824 

1.26079 

-84239 

1.63194 

.56792 

1 . 32234 

.81250 

1.81183 

.66326 

1.38450 

.78607 

2.00222 

.74693 

1.44753 

.76251 

2.20418 

.82099 

1.51167 

.74141 

2.41895 

.88706 

1.57718 

.72241 

2.64791 

.94639 

1.64433 

.70523 

2.89268 

! 1.00000 

1.71341 

.68964 

3.15512 

1.04870 

1.78472 

.67546 

3.43739 

1.09316 

1.85862 

.66252 

3.74202 

1 1.13394 

1.93548 

.65069 

4.07199 

1.17150 

2.01575 

.63987 

4.43083 

1.20623 

2.09991 

.62996 

4.82275 

1.23845 

2.18853 

.62088 

5.25280 

1.26844 

2.28230 

c 61255 

5.72715 

1.29645 

2.38112 

.60483 

6.24855 

1.32245 

2.48860 

.59795 

6.84081 

1.34730 

2.60324 

^59516 

7.50125 

1.37048 

2.72733 

.58575 

8.24971 

1.39235 

2.86264 

.58046 

9.10556 

1.41303 

3.01142 

.57567 

10.09437 

1.43263 

3.17654 

57135 

u. 25052 

1.45124 


76 


77 


78 


1.2599U 

1.28205 

1.30320 
1. 323*^5 
1.34288 
1.36155 
1.37950 

1.39680 

1.41348 

1.42958 

1.44516 

1.46023 

1.47484 

1.4^1 

1.50278 

1.51616 

1.52918 

I. 541 B 6 

1.55422 


.14058 

.26277 

.37001 

.46495 

.54963 

.62567 

.69438 

.75680 

.81379 

.86606 

.91420 

.95870 

1.00000 

1.03844 

1.07434 

1.10777 

1.13951 

1.16922 

1.19725 

1.22376 

1.24888 

1.27274 

1.29543 

1.31706 

1.33770 

1.35745 

1.37636 

1.39451 

1.41193 

1.42870 

1.44485 

1.46042 

1.47546 

1.4^1 

1.50408 

1.51772 

1.53096 

1.54381 

1.55630 


.15178 


78 


.39558 

.49509 

.58317 

66174 

.73230 

.79605 

.85396 

.90684 

.95533 

1.00000 

1.04130 

1.07961 

1.11528 

1.14^ 

1.17958 

1.20906 

1.23662 

1.26263 

1.28723 


79 


80 


22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

II 

37 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 
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TABI2 I.- VAUJES OF LOCAL MACH HOMHBR, PRESSUHE RATIO, AHD 
ERESSURE CaEFFIdETO ACH06S SHOCK WAVES - Continued 


9 

(dog) 

p 

(deg) 



5a 

Pb 

% 


9 

(deg) 

P 

(deg) 


“a 

Pb 

^a.b 

‘lb 

80 

26 

3.36182 

■0.56747 

12.62123 

1.46894 


83 

0 

1.00751 

1.00751 

1.00000 

0 


27 

3.57242 

.56403 

14.27360 

1.48582 



1 

1.09383 

.93218 

1.20849 

.24893 


28 

3.81551 

.56099 

16.30565 

1.50193 



2 

1.17898 

.87206 

1.43090 

.44286 


29 

4.10144 

.55835 

18.86699 

1.51733 



3 

1.26372 

.82273 

1.66883 

.59820 








4 

1.34874 

.78138 

1.92411 

.72572 


30 

4.44585 

.55610 

22.19784 

1.53209 




1.43464 

.74614 




31 

4.87369 

.55421 

26.70940 

1.54624 



5 

2.19890 

.83214 


32 

5.42791 

.55269 

33.16942 

1.55984 



6 

1.52198 

.71570 

2.49570 

.92242 


33 

6.19057 

.55153 

43.19544 

1.57292 



7 

1.61134 

.68911 

2.81748 

1.00000 


3 U 

7.34537 

.55072 

60.88209 

1.58552 



8 

1.70328 

.66568 

3.16775 

1.06743 









9 

1.79843 

.6U87 

3.55072 

1.12661 


35 

9.>*3104 

.55025 

100.U7298 

1.59767 



10 

I.897W 

.62627 

3.97144 

1.17901 

8l 

0 

1.01247 

1.01247 

1.00000 

0 



11 

2.00118 

.60955 

4.43611 

1.22574 


1 

1.08059 

.95273 

1.16228 

.19853 



12 

2.11041 

.59447 

4.95229 

1.26770 


2 

1.14803 

.90300 

1.33333 

.36130 



13 

2.22621 

. 5 ^ 

5.52947 

1.30562 


3 

1.21520 

.86083 

1.51400 

.49725 



14 

2.34981 

.56838 

6.17952 

1.34007 


4 

1.28248 

.82457 

1.70525 

.61^6 



15 

2.48270 

.55705 

6.91764 

1.37152 


5 

1.35020 

.79307 

1.90817 

.71166 



16 

2.62677 

.54671 

7.76366 

1.40036 


6 

1.41868 

.76527 

2.12398 

.79779 



17 

2,78434 

.53725 

8.74365 

1.42693 


7 

1.48824 

.74071 

2.35410 

.87339 



18 

2.95847 

.52858 

9.89298 

1.45149 


8 

1.55918 

.71880 

2.60016 

.94031 



19 

3.15317 

.52064 

11.26064 

1.47428 


9 

1 . 63 i 84 

.69915 

2.86404 

1.00000 



20 

3.37388 

.51336 

12.91636 

1.49550 


10 

1.70656 

.68144 

3.14793 

1.05361 



21 

3.62824 

.50668 

14.96338 

1.51531 


11 

1.78371 

. 6^42 

3.45440 

1.10204 



22 

3.92270 

.50048 

17.51892 

1.53360 


12 

1.86370 

.65087 

3.78644 

1.14604 



23 

4.28813 

,49496 

20.96744 

1.55127 


13 

1.94698 

.63763 

4.14764 

1.18621 



24 

4.73801 

.49281 

25.63451 

1.56767 


14 

2.03468 

.62554 

4.54226 

1.22306 



25 

5.32518 

.48517 

32.42573 

1.58314 


15 

2.12558 

.61449 

U. 9751*4 

1.25699 



26 

6.14449 

.48093 

43.22632 

1.59777 


16 

2.22218 

.60438 

5.45345 

1.28837 



27 

7.41885 

.47703 

63.09215 

1.61163 


17 

2.32469 

.59511 

5.98393 

1.31748 



28 

9.86743 

.47342 

111.74018 

1.62480 


18 

19 

2.43409 

2.55155 

.58662 

.57883 

6.57644 

7.24294 

1.34458 

1.36988 


84 

0 

1.00551 

1.00551 

1.00000 

0 





1 

1.10555 

.91901 

l,r 24370 

.26484 


20 

2.67718 

.57161 

7.99053 

1.39334 



2 

1.20403 

.85207 

1.50615 

.49878 


21 

2.81680 

.56517 

8.86354 

1.41582 



3 

1.30210 

.79835 

1.78977 

.66545 


22 

2.96867 

.56259 

9.86355 

1.43677 



4 

1.40075 

.75410 

2.09743 

.79902 


23 

3.13708 

.55376 

n.03386 

1*45653 





.71689 


.90853 


24 

3.32593 

.54882 

12.42298 

1*47521 



5 

1.50083 

2.43252 






6 

1.60319 

.68510 

2.79915 

1.00000 


25 

3 r 54049 

.54434 

14.09971 

1,49292 



7 

1.70865 

.65758 

3.20220 

1.07758 


26 

3.78811 

.54030 

16.1^3 

1.50973 



8 

I.8I813 

.63350 

3.64771 

1.14426 


27 

4.07944 

.53668 

18.77364 

1.52573 



9 

1.93258 

.61225 

4.14307 

1.20221 


28 

29 

4.43060 

4.86743 

.53346 

.53063 

22.17482 

26.79740 

1.540^ 

1.55553 



10 

2.05312 

.59336 

4.69748 

1.25307 





11 

2.18107 

.57646 

5.32259 

1.29810 


30 

5.43471 

.52817 

33.44887 

1.56945 



12 

2.31797 

.56125 

6.03330 

1.33826 


31 

6.21880 

.52607 

43.84824 

1.58278 



13 

2.46574 

.54752 

6.84903 

1.37433 


32 

7.41570 

.52433 

62.42139 

1.59557 



14 

2.62681 

.53507 

7.79553 

1.406^ 


33 

9.61661 

.52292 

105.08534 

1.^86 



15 

2.80428 

.52375 

e.90771 

1.43652 

82 

0 

1.00983 

1.00983 

1.00000 

0 



16 

3.00225 

.51342 

10.23417 

1.46355 

1 

1.08589 

.94316 

1.18238 

.22096 



17 

3.22630 

.50399 

11.84448 

1.48834 


2 

1.16106 

.88869 

1.37561 

.39804 



18 

3.48427 

.49535 

13.84205 

1.51117 


3 

1.23589 

.84318 

1.58082 

.54323 



19 

3.78761 

,48744 

16.38741 

1.53228 


4 

1.31088 

.80449 

1.79930 

.66449 



20 

4.15390 

.48019 

19.74410 

1.55187 


5 

1*38645 

.77094 

2.03252 

.76734 



21 

4.61191 

^47354 

24.37688 

1.57010 


6 

1.46304 

.74207 

2.282IB 

.85574 



22 

5.21284 

.46744 

31.18958 

1*58712 


7 

1.54104 

.71648 

2.55026 

.93257 



23 

6.04172 

.46177 

41.95408 

1.60280 


8 

1.62087 

.69379 

2.83905 

1.00000 



24 

7.40162 

.45673 

63.04960 

1.61803 


9 

1.70297 

.67352 

3.15125 

1.05969 



25 

10.10199 

,45480 

117.59103 

1.63212 


10 

1,78780 

.65533 

3,49004 

1.11294 




1.00382 

1.00382 




11 

1.^587 

.63893 

3.85920 

1:16075 


85 

0 

1.00000 

0 


12 

1.96776 

.62407 

4.26328 

1.20395 



1 

1.12309 

.90238 

1.20371 

.33266 


13 

2.06412 

.61058 

4.70774 

1*24320 



2 

1.24028 

.82702 

1*61438 

.57056 


14 

2.16569 

*59829 

5.19927 

1.27904 



3 

1.35724 

.76828 

1.96611 

.74924 





4 

1.47548 

.72091 

2.35391 

.88844 


•15 

16 

2.27337 

2.38822 

*58706 

.57680 

5.74613 

6*35862 

1.31190 

1.34217 



5 

1.59637 

.68174 

2.78387 

1.00000 


17 

2.51150 

.56740 

7.04972 

1.37016 



6 

1.72126 

-64870 

3.26362 

1.09147 


18 

2.64482 

.55^9 

7*83617 

1.39612 



7 

1.85157 

.62041 

3.80263 

1.16786 


19 

2.79013 

.55089 

8*73972 

1.42029 



8 

9 

1.98885 

2.13493 

.59586 

.57436 

4.41305 

5.11052 

1.23265 

1.28834 


20 

21 

2.94995 

3.12533 

.54365 

.53694 

9.78928 

11.00824 

1.44286 

1.'»6375 



10 

2.29200 

.55535 

5.91560 

1.33674 


22 

3.32734 

.53095 

12.49953 

1.48384 



11 

2.46281 

.53843 

6.85590 

1.37922 


23 

3.55522 

.52859 

14,29389 

1.50252 



12 

2.65087 

.52328 

7.96937 

1.41683 


24 

3.81965 

.52035 

16.52503 

1.52015 



13 

14 

2.66089 

3.09929 

.50964 

.49731 

9.30959 

10*95474 

1.45037 

1 . 480 ^ 


25 

26 

4.13307 

4,51462 

.51575 

.51158 

19.37661 

93.15148 

1.53682 

1.55261 



15 

3.37530 

.48612 

13.02379 

1.50771 


27 

4,99598 

.507C3 

28.38911 

1.56761 



16 

3.70268 

47594 

15.70664 

1.53244 


28 

5.63407 

.50447 

36.14927 

48.84302 

I.58IC8 




4,10319 

V 46666 

19.32635 

1.55501 


29 

6. 54508 

.50149 

1.59548 



18 

19 

4.61399 

5.30513 

.45817 

.45040 

24.48172 

32.41900 

1 . 57572 
1.59479 


30 

8.01831 

.49887 

73.38928 

1.6o8Jf6 
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TABIZ I.- VAISES OF LOCAL KACH EOMEEP, FRESSUHE RATIO, AKD 
PRESSURE COEmCIERT ACROSS SHOCK WAVES - Concluded 


e 



M 

£a 

^a,b 


B 


U 


Pa 

^a,b 

(d»e) 

(dog) 

"b 

"a 

Pb 

% 


(d»g) 

(deg) 

"b 

“a 

Pb 

% 

85 

20 

6^33047 

0.44327 

46.23224 

1.61242 


87 

5 

2.01291 

0.58128 

4.54750 

1.25076 


21 

8.12762 

.43674 

76.31580 

1.62878 



6 

2.25574 

.54695 

5.75347 

1.33456 









7 

2.52995 

.51836 

7.28029 

1.40171 

86 

0 

1.00244 

1.00244 

1.00000 

0 



8 

2.84902 

,49410 

9.27715 

1.45677 


1 

1.15055 

.87994 

1.37020 




9 

3.23409 

:47324 

12.00248 

1.50275 


2 

1.29591 

.79401 

1.78307 

.66612 









3 

1.44179 

.72957 

2.24675 

.85680 



10 

3.72148 

.45507 

15.94670 

1.54176 


4 

1.59085 

.67901 

2.77155 

1.00000 



11 

4.38141 

,43910 

22.16816 

1.57528 









12 

5.37519 

,42495 

33.44909 

1.60442 


5 

1.74555 

.63805 

3.37082 

i.ni56 



13 

7.20410 

.41232 

60.21636 

1.62999 


6 

1.908^ 

.60405 

4.06208 

1.200^ 



14 

13.26155 

.40099 

204.45147 

1.65262 


7 

2.08259 

.57529 

4.86877 

1.27428 









8 

2.27139 

.55060 

5.82313 

1.33551 


88 

0 

1.00061 

1.00061 

1.00000 

0 


9 

2.47941 

.52914 

6.97050 

1.38744 



1 

1.29222 

.79143 

1.77909 

.66653 









2 

1.58355 

.67540 

2.75534 

1.00000 


10 

2.71274 

.51031 

8.37701 

1.43208 



3 

1.89445 

.59921 

4.01532 

1.20025 


11 

2.97992 

.49365 

10.14282 

1.47087 



4 

2.24475 

r 54437 

5.70487 

1.33388 


12 

3.29358 

.47880 

12.42734 

1.50491 









13 

3.67355 

.46548 

15.50082 

1.53505 



5 

2.66202 

.50254 

8.09068 

1.42944 


14 

4.15329 

.45349 

19.86017 

1.56194 



6 

3.19358 

.46933 

11.71764 

1.50122 









7 

3.93752 

.44219 

17.89940 

1.55714 


15 

4.79538 

.44264 

26.53113 

1.58608 



8 

5.15650 

.41950 

30.81660 

1.60196 


16 

5.73559 

.43279 

38.02639 

1.60789 



9 

8.01593 

,40020 

74.70644 

1.63870 


17 

7.35053 

.42382 

62.56201 

1.62771 









18 

11.43133 

.41564 

151.54614 

1.64580 


89 

0 

1.00015 

1.00015 

1.00000 

0 









1 

1.58174 

.67450 

2.75133 

1.00000 

87 

0 

1.00137 

1.00137 

1.00000 

0 



2 

2.23822 

.54284 

5.67614 

1.33347 


1 

1.19742 

.84687 

1.50153 

.49969 



3 

3.17002 

.46702 

11.55363 

1.50031 


2 

1.39022 

.74753 

2.08199 

.79976 



4 

5.03780 

.41629 

29.43369 

1.60049 


3 

1.58658 

.67690 

2.76207 

Ic 00000 









4 

1.79219 

.62346 

3.57035 

1.14321 
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CHARTS FOR DBTERMI2JING TBE CRARACTERISTICS OP 

SP:AR’"-N0SE airfoils in lI^O-DI!ffiNSIONAL 

PLO'I AT SUPERSONIC SPEEDS 

By H. Reese Ivoy, George 7v. Stickle, 
and Alberta Schuettler 


summary 


Solutions of the Hugonlot shock equations and 
Meyer expansion equations are plotted in such a tnanner 
as to permi^t the pressure distribution, the local Hach 
number, and the angles of shock waves on arbitrary 
sharp-nose airfoils at supersonic speeds to be obtained 
directly. 


IMTR0DUCTIC!\^ 


Ackeret,in reference 1, gives a method for calcu- 
lating the pressure distribution ox^er thin, sharp, two- 
dlnenslonal airfoils at supersonic speeds. This method, 
based on the theory of smell disturbances, is only a 
first approximation atid therefore is most accurate for 
thin airfoils. 

The exact relationship for the pressure rj se through 
a normal shock wave, as gy ven by Hugeniot, Is discussed 
in reference 2. According to reference 5> '^uie corre- 
spondi?ig relations which apply directly to the pressures 
on a straight surface of an aiifoil Immediately behind 
an oblique shock were oot-ained by Neyer as early as 1908 . 
A discussion of Meyer's equations for the expansion of 
supersonic flow around an infinite corner is also given 
in reference 5* Frequently, interference exists betw'sen 
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shock and expansion v/aves caused by the intersection of 
two or more of these waves. '^/'.hen this intersection is 
close to the airfoil, as, for instance, when the airfoil 
has considerable curvature, the calculations yielded by 
the af ore'nentioned equations are not exact. 

Tt has been shown by Ferri (reference L) that the 
equations for an oblique shock combined with the expan- 
sion equations give s close approximation to experimental 
results as reviewed in the section ‘'Presentation of 
Figures" in this report. The use of the equations, how- 
ever, involves long and difficult computations. The 
purpose of this paper is to give graphic solutions of 
these equations in a form suitable for rapid calculation. 
Bacause the size of the graphs limits their accuracy, 
tables are given from which comoutaticnal graphs of much 
greater accuracy may be plotted. The relations given 
herein apply directly to a two-dimensional, or cylindri- 
cal, flow in which the transverse velocity is supersonic. 
As pointed out by Fniserrsnn (reference 5) they may be 
adapted to the case of oblique motion of the cylindrical 
airfoil by the addition of an arbitrary axial velocity’-. 
Thus, as in reference , the relations may be applied to 
the case of a swept-back airfoil lying ahead of the Mach 
lines, in v?hich case the velocities and Mach nuiibei' s used 
in the calculation are those corrssoondlng to the trans- 
verse comoonent of the flight velocity. In case the air- 
foil is swept behind the Mach l.ines the flow will De of 
a different type as discussed in reference 6. 


SYiiROLS 


M Mach number 
p static pressure 

q dynamic pressure 

p change in direction of flow (see fig. 1) 

Y ratio of specific heat at constant pressure to 

specific heat at constant volume = l.lt for air 

0 angle of shock v^ave relative to direction of flow 

before shock 
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D 

angle a 

round wh 

: oh 

the 

flow w'ould have to exjpand 


from 

M = 1 

te- 

the 

given local Mach number 

P 

densi ty 

of gas 




Subs 

cri pts : 





a 

for condlt: ons 

ar t 

er a 

disturbance 


b for conditions before a disturbance 

n for local condition under consideration 

o freo strearr. 


PRESENTATION OP IIGURES 


A supersonic two-dimensional air flow around an 
airfoil may change Its direction either by deflection 
or by expansion around a corner. In case the change in 
air-flow direction occurs by deflection, a shock wave is 
set up, and in case the change Is ty expansion, an 
expansion w’ave is set .up. In either case, the change of 
state of the gas oan be presented as a function or the 
local iviach nurrioei before the disturbance and the change 
in direction of the gas. 

The equations irrca which the charts presented herein 
are derived are given In the apperdix. Values of local 
Mach i.rur^ber, pressure ratio, and pressure coefficient 
across shock waves are given in table I. The local Mach 
numbers before and after exparsicns are presented in 
table II and the static relations across expansion v;aves, 
in table TU. Table IV gives the pressure ratios based 
on f ree-streaiT. dynamic pressure for various Mach n’ornbers. 

Before the method of detemrini ng pressure distribu- 
tion, lift, drag, and moments may be discussed, a nj.etbod 
of measuring the angles that cause expansions and shocks 
must be selected. Figure 1 shows the method used in tiio 
present paper for measuring angles causing expansions; 
figure 2\shows that for measuring angles causing shocks. 
The angle causing the disturbance is designattid (3 in 
both cases; p is crnsidered negative if the disturbance 
set up is an expansion wave and positive if it is a shocK 
wave* 
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Figure 3 sho^?;s the mam'.er in ml oh the flow changes 
when the angles ai'e made too large for the given speeds. 

If the angle causing the shock is too great, the snock 
wave senarates froit the airfoil surface. In figure o 
are given the maximum angles that tray exist before the 
shock wave seoaratss, calculated as the boundary cond.i- 
tiori between the region glvxng ttvo solutions and uhe region 
for which no solution exists. Tf the trailing portion of 
the airfoil is too blunt, the flow may separate from the 
airfoil and leave a turbulent wako . Figure 5(b) shows 
that the exnansion of the flow outside, the wake is actually 
less than it would have been had it followed the surface. 
The pressure on the back of the airfoil does not decrease 
so much as it would if the flow failed to separate. The 
drags calculated if no seoaration is assumed wdll there- 
fore be higher than those actually experienced. 

The local ?,!ach number after a dlstnrban.ee (shock or 
expans:' on) i s shown in ligare to he 3 . function of tne 
local Fach number before'’the djsturbance and the angle 
causing the c?istu’"bar.ce . For example, if a flow_at a 
ifaoh iTumber of I|..0 im.pinges on a surface set at 'p to 
that flow, a shock v^ave is set up behixid which the local 
''Tach nurber is ^.6k, w-hile the flow behind the shock 
wave is oarallei to the surface. On the other hand, the 
same flow exnanding around a corner produces a local 
Mach nu-^'ber equal tn Ii..’:. on the surface behind the expan- 
s ion. 


Figure C gives the ratio of static pressures across 
shock and expansion waves. per example, assume that a 
flow at e local Mach number of L’.O is shocked by a sur- 
face slope change of P = 3°. Irom. figure 6 the pressure 
ratio across the shock is l,6l, whi ofc means that the 
pressure is much higher cn the surface behind the shock 
than on the surface before it. If the flow at M = 4*0 
had exnanded then the oressure would have drooped 

to 0.588. From this example it Is seen that the 5 ° 
shock increased the pressure by 6l percent, whereas the 
5® expansion decreased the pressur^^ only I.l percent. 
Ackerst’s method in reference 1 predicts equal changes 
In pressvre for both the shock and the expansion, since 
it is based on small di s turb-ances . f resent results 
Indicate, therefore, that angles as large as require 
a more accurate aoproximatl on than that given by Aokeret. 
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The use of figures 5 6 can be demonstrated by 

solving for the local Fsch numbers and pressures on the 
simple airfoil shovm in figure 7. The coordinates of 
figures 5 6 are based on conditions before the dis- 

turbance and conditions after the disturbance. In fig- 
ure 7 the conditions after one disturbance are noted to 
be the conditions before another disturbance. The 
nuitiericel subscripts found in the symbols of figure 7 
are to be associated, therefore, for use in the charts 
of figures ^ and 6, with the subscriots a and b, 
according to their relative positions wdth resoect to 
the disturbance. The airfoil of figurf' 7 is ^ 3jmsT;etri cal , 
double-v;edge airfoil having a 2° Included angle at the 
leading and trailing edges. For use in this example the 
airfoil is at a positive angle of attack of 5 '^ is 

moving at a free-stream i'ach number of i;.0. The perti- 
nent angles as well as the conditions to be determined 
are shown on figure 7- 

Vnter figure 5 st = k.O and = -2.^, and 

read off This Mach number is used to obtain 

M 2 = k-33- Values for the lov/er surface of the airfoil 
are obtained in a similar m.anner. At coordinates of 
Mq = .0 and = 5*7^; and, similarly, when 

♦the flow at is expanded 2'^, is found to be 3*8^!* 

A shock wave and an exoansion wave are shown at the 
trailing edge; how;ever , since these disturbances do not 
affect the pressures on the airfoil, they will be neglected, 
and M^, only Mach numbers 

w'hich are discussed. 

Tlie pressure i^atios across the shock and expansion 
wa'^'bs can be determined from figure 6. Enter figure 6 
at Mq - li.O and an expansion angle of 2° and read. 

Pi 

— = 0.617. At coordinates of = ii. 16 and p 2 = - 2 °, 

^2 

— is found to be 0.50°. Then 

Pi 



0.617 ^ .0.809 - 0.661 
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For the lower surface of 
at coordinates Mq = );.0 


the airfoil, Pj/?o 
P7 = li° to he 


At = 5.70, 





0,829. 


.3 found 


El = l.li?* 


o 
“ o 


pi 
• u 

Po 


?! 


?0 


^ = 1.219 


The pressure ratios 

pressure coefficients — 

0 

^ -"Q 

in figure 8. The results 
numbers, pressure ratios, 
illustrated in figure 9 - 


— TT'a'v be converted to local 
07 the use of the plot given 

obtained for the locsl ’^lach 
and pressure coefficients are 


Once the pressure di s tr?. button is determined, the 
lift, drag, and moment coefficients can be obtained by 
integrating olots of the tyoes given in figures 10, 11, 
and 12 . The lift coefficient is obtained by integrating 
the pro.ieotlon of the airfoil pressure distribution on a 
plane parallel to free-stream direction. For tne example 
airfoil at Iv'ach number ii.O and. angle of attack 5 ^ the 
lift coefficient isO.O^uO. The drag coefficient is 
found in the some manner except that the integration is 
over the projection of the airfoil pressure distribution 
on a Plane peroendlcular to free stream. The pressure 
drag coefficient for the example airfoil is O.OO315. 

The total section drag coefficient is the sum of the 
viscous and oressure-drag coefficients; for instance, if 
the viscous-drag coefficient is 0.0060, then the total 
drag coefficient is 0.0060 + O.OO313 ~ 0 . 00915 • The 
moment coefficient, obtained by integrating the 
elemental moments about the point desired, becomes 
0.001112 when taken about the center for the example 
airfoil . 


In the preceding examples step-by-step calculations 
were made along the airfoil, in which case the results 
obtained at any point are dependent on the accuracy of 
those at the oreceding points. The results tiius obtained 
on the rear of the airfoil may be subject to greater 
inaccuracies than are necessary;. A method is consequently 
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given for deter'iilning the conditions behind each of a 
series of exoansi ons independently of the conditions 
existing at intermediate ooints. For the exam.ole air- 
foil of figure 7 j the f ree-strearr flow was expanded 
around a 2° corner to obtain the conditions on the front 
of the uoper surface and these conditions v/ere then 
expanded around the second 2'^ corner to give the condi- 
tions on the rear of the upper surface. These last con- 
ditions, hov.ever, could have been found directly oy 
referring the rear of the upper surface to the free-stream 
conditions and expanding through the total angle {ii.°) at 
once. Theoretically the results obtained are exactly the 
same regardless of which method is used, provld.ed no 
shoch weaves are present betv.'een the end-points of the 
calculation. This method of adding angles does not apply 
when these are intermediate shock v’aves because -of loss 
of total head in the shock v;ave. 

If it is desired to calculate only the pressure 
distribution, it is not necessary to find Mp , 

M|, , or PgAi for an airfoil similar to the type in 
the example given. 

Figure 15 is taken from reference b to compare the 
experimental pressure distribution on an airfoil with 
the calculated distribution. Zven though the wind-tunnel 
tests w/ere of a very small mocel and although the airfoj.l 
is not of a type particularly suitable for calculations, 
the calculated and expei*iment.al values seem to compare 
favorably except for the region of separated Ilow near 
the upper trailing; edge of the airfoil. The metnod of 
the present reoort is not exact for an airfoil of this 
type, which has considerable curvature along its entire 
length. The inaccuracy caused by the curvat'^ure, how’ever, 
seems to be small. The thickness ratio and angle of 
attac;' of the example airfoil are somewhat higher than 
those for which the method is recom'-snded . F;.;fore'-cc I|. 
oxgilvjns "he seoarated re.yicn of flow. 


Langley Momiorial Aeronaut ica<l Ls-boratory 

National Advisory Comirijttee for Aeronautics 
Langley Field, Va. , Apri l Li, 19^6 
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APPSrDIX 


YETKOD OE ANALYSIS 
ShocY Ysvss 


Su'oersonio air flow about an airfoil may be said 
to consict of expansions and shocks. peference 2 rnen- 
tions the fact that a change In entropy occurs tiirough 
a shock \«'ave. Three concitions are shov.'n, however, to 
aooly to the velocities, pressures, and densities at the 
two sides of the shock wave, namely; 

(a) Continuity of mass 

(b) Balance between pressare difference and change 

of momentum 

(c) Conservation of energy 

These conditions lead to the three basic equations; 


or 


^’a _ tan 6 
^ ' tan (9 - p) 




> ( 1 ) 


^ „ 3^^ P 

sin G X cos (6 - p) 


'ib 


2 


sin"^ 9 


AP 


s in p X sin 
cos (0 - p) 


~\ 


> 


( 2 ) 


2 


a 


by U5!e of the relation 


Then, 


/h - ^ ( 1 , ) 

y^b J 

it follows that 


Pg sin p sin 0 

Pl 3 cos (9 - p) 


( 5 ) 



sin^9 


y + 1 sin p sin 9 
2 cos (9 - p) 


( 6 ) 


T/r 

■■"a 




cos 9 ^ hh 

cos (0 - p)y?a ^b 


( 7 ) 


3y substitution of arbitrary values of 9 and p in 
equations (1) and C6), the aorresocnling values of 
density ratio across the shock and yach number before 
the shock are obtained. Tf the simultaneous values of 0, 
p, and are used with equations ( 5 ) and (7) > the 

pressure ratio across the shock and the Kach number 
after the shock are obtained. 
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Figure lij shows the angle of ths shock wave as a 
function of the "'[ach nurrber before the shock and 

the angle defining the change in direction of the flow p. 

The nressure ratios and. the iv-.&ch nu’rbers after the 
shock have already beeti discussed for figures o and 6, 

Fse of the ratio of pressure after any shod- wave to 
f Z'’ee-stre arr' static pressure, together >i"ith free-stream 
Mach nzzmbez’ in ep.uatlon (ii), -nakes possible the deter- 
^•!ination of the pressure coefficient behind that shock 
wave. Fl.gure 8 has shown the graph for converting 
ores sure ratios to pressure coefficients. 


cans ion y'aves 

The flow after the shock wave <v.s.j be considered 
adiabatic as long as the flew is expanding. By the use 
of such flow conditions, the velocities, densities, and 
pressures may be calculated. Experirnentally some trouble 
is encount ei'-ed when exti'emely large angles of expansion 
are used. The flow may break down and form a turbulent 
waTe of somewhat higher static pressure than might be 
expected if the .flow had continued to expand around the 
corner . 


Reference 3 considers that a flow at a Ma.ch num.ber 
of 1 expand.s around some an.’le p and reaches a higher 
Mach number M defined by the relation 


t 


= ,/l 

'/ i 


4 - 1 

- 1 


tan 


-1 


- 1 \j 




+ 1 


J 


- cos' 


K 


By expanding around an angle the flow; reaches a 

Mach number .and by expanding around some larger 

angle Ug^, the flow reaches some higher Fach number 
A flow at the first lYach number can then reach the 

higher Mach number by expanding around the small 

angle , 


-P 


u 


a 


u 


b 


( 9 ) 
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Equations (S) and f ‘^ ) serve as the basis for calculating 
the expansion lines in figure 5 showing the variation 
of local Mach number with, change in surlace slope. 

Another equation derived frorr the w’ork of reference 5 
gives the nressure ratio across expansion waves as 



+ ( 



2 + ( i - 1) m/ 


( 10 ) 


Frorr equations (S), ^9)> (10), it is possible 

to calculate the part of figure 6 that gives the pres- 
sure-ratio across expansion waves as a function of the 
local Mach number before the expansion and the chang,e 
in surface slcoes. 

The figures shown in this report, because o£ their 
limited size, may not be accurate enough for routine 
calculations. It may be desirable to plot the graphs 
to a larger scale before using their. Fcr this reason 
the values are listed in tabular form for the main 
graphs . 

Tables I and ITJ should oe acovirate to all the figures 
shovrti., but table II Biay not be exact in the last figure 
since the expansion calculations required graphical 
interpolation between very close com^puted points. 
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TABLE I.- VALUES OF LOCAL MACH NUMBER, PRESSURE FATIO, 
AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES 


9 

Meg) 


(deg) 


Pa 

Pb 


^Pa,b 

‘lb 


0 

(deg) 


(deg) 


Ap 


a»b 


9 

i 

10 

v 

11 


V 

12 


'V 

15 


Nl/ 

lU 


V 

15 


N/ 

16 


N/ 


9 

10 

0 

1 

2 


7.I85U6 

7.80125 

8.6oli50 

6.592614. 

6.87ii07 

7 ,U 8 o 67 

6.2765U 

6.62119 

7.225^ 

6.02265 

5,2^082 

5-55967 

5.94262 

6.42575 

7.01599 

mil 

9.80977 
5.07759 
5.59281 
5.77502 
6. 21^575 

6 . 8 k 911 

7.66905 

8.87172 

Ii.lik5k5 

niii 


U.95I 
5-21*93} 
5.63112 

6.i05lig 

6.71567 

mu 

k.l}}6p 

:psa 

4.01978 

5.15240 


5.51261 

5.9888k 

6.62228 

^47450 

8.79126 

5.66569 

4.05562 

'*•^555 

5.p5lk5 

5.L.1400 

5.89618 

6.55211 

5.62702 

5.77964 

5.95057 

4.14479 

4.56900 

4.65202 


7.18546 

7.54749 

8.07261 

6.5926IJ 

6.69557 

7.06779 

7.54585 

75876 

6 . 2881*6 

6.6k8k9. 

7.101*65 

5.24082 


31* 


5-95 }i 8 

^ 29392 
6.7391*8 
7.30617 

1*. 80977 
1*. 96951 

l:& 

5 - 651*55 
5.98865 

6.1*1125 
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1*. 1*1*51*} 
1*. 57891 
k.7}k65 

4.91619 

5.15596 

5.59892 

5.72228 

6.12986 

6.66172 

1*. 15560 
h . 2 k 2 kS 
h .} 7 ih 
U. 52876 
1*. 70707 

1*. 91882 
5.17566 

6.5945ii 

5.86569 
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5.98829 
L. 19791 

4.5k601 

4.51957 

4.7253? 

5.0426k 

5.27618 

mil 

3.7106k 

5.80507 

5.91530 

4.03702 

k. 18238 


1.00000 

1.2085k 

1.50622 

1.00000 

1.13235 

l.k3092 

1.78981 

1.00000 

1.16236 

IMl 

2.09762 

1.00000 
1. 14629 
1.53358 

1.58610 

1.92421 

2.44137 

3.^555 

1.00000 

1.15344 

1.29999 

1.51411 

1.79936 

2.19908 

2.79939 

3.80262 

1.00000 

1.12271 

1.73555 

2.05258 

2.49588 

5.20247 

4.41502 

1.00000 

1.11376 

1.25087 

1.41949 

1.63192 

1.90826 

2.28225 

2.81769 

3.64800 

5.11042 

1.00000 

1.10614 

1.23231 

1.58489 

1.57529 

1.81179 

2.12ko8 

2.55029 

3.16796 

4.14339 

5.91549 

1.00000 

1.09962 

1.21661 

1.55610 

•1.52551 

1.73515 


.00490 

.00977 


.00551 

.01100 

.Ol6k6 


.0061k 

,01224 

.01852 

.02436 


.00676 

.01549 

.02029 

.02682 

:SJia 


.01474 

.02204 

.02929 

.03652 

.04371 

.05087 


.00805 

.01600 

.02393 

.05178 

.05960 

.04758 

.05515 

.06285 


.00667 

.01726 

.02560 

.03427 

.04270 

.05107 

.05921 

.06771 

.07598 


.00931 

.01951 

.02770 

.03679 

.06587 

.05479 

.06570 

.09023 

) 

.00996 

.01983 

.02961 

.03951 

.048^5 
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10 

11 

12 

13 
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1 

2 
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10 

11 

12 


9 

10 

11 

12 

15 


4.94653 

5.55290 

W 

7.4081k 

8.90088 

.42052 


.55532 

706““ 


3 
3 

3.70612 

3.87615 

4.07015 

1*. 29455 

4.55860 

4- 87575 
5.26756 
5.7680} 

6.44180 

7.41936 

9.03211 

3.23604 

3.35720 
}-4?i46 
}. 64174 
5.81150 

4.37062 

4.81743 

5.21582 

6.42781 

7.46024 

9.22255 

5 ; 18161 
3.30163 

5.43552 

3.58559 

3.75551 

3.95028 

4.17663 

4.4i+535 

4.77075 

5.17739 

im 

2.92561 
5.02554 
}. 15259 
5.25271 

5- 58650 
5-55676 

5-70716 

5.90296 

4.15158 

4.40549 

4-75461 

5.15114 

5.69759 

6.46071 

7.65854 

9.65090 


4.55157 

4-55154 

4- 79190 
5.08655 

3. k203L 

5.49188 

l : l & 

5.77171 

5- 89545 
4.05450 
4.199% 

4. }94 i 8 

4- 62799 

4.91440 

5- 27598 

5.75979 

5-25604 
5-2?§5fe 
5.56878 


3.539k8 

3.64318 

3.69495 

4.05749 

4.25058 

4.47828 

4.75694 

5.10668 

5.56127 

3.07154 

3.125?4 

3.18741 

3.25671 

3.33514 

3.42421 

mil 

3.77664 

3.93351 

4.11880 
4.34078 
k. 61223 
4.95275 
5.39507 

2.92381 

2 . 971 ke 

3.02492 

3.08575 

3.15392 

3.23092 

3.31824 

3.41765 

3.53157 

lim 

99719 

21372 

4.47840 

4.81027 

5.24117 


l : 


2.00221 

2 . 35 k 26 

2.63915 

3.55104 

k. 69797 
6.8559k 

l . 00000 
1.09391 
1.20313 

IMl 

1.67261 

1.90576 

2.20412 

2.60026 

3.15127 

3.97167 

5.32300 

7.96900 

1.00000 

1.08900 

1.19lk5 

1.31087 

1.45184 

1.62091 

1.82753 

2.16071 

2.41868 

2.86418 

3.49010 

k. 43641 
6.03381 
9.30925 

l . 00000 
1.08k65 

1.18134 

1.29288 

1.42320 

1.57745 

1.76303 

1.99073 

2.27703 

2.6k786 

3.14612 

3.85929 

10.95kL9 

1.00000 

1.08078 

1.17259 

1.54042 

1.70890 
1.91224 
2.16293 
2 ■ “ 

2 

3.45k55 

4.26333 

5-52?8jS 

7.79624 

13.02305 




^;o^ 8 o 3 
.09626 

.10559 



.01128 

.02244. 

■m 

,09789 

. 10838 
.11882 
.12921 
.15956 


.01195 

.02577 

.03545 

.04702 

.05849 

.06985 

,08113 

.09252 

.05450 

,11448 

.12547 

.13640 

.14729 

.15613 


.01263 

.02510 


.07369 

.08555 

.09732 

.10901 

.12061 

mil 

:Wo 

.17772 
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NACA TN No. 1143 


TABLE I.- VALUES OF LOCAL MACH NUMBER, PRESSURE RATIO, 


AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES - Continued 


6 

Cdeg) 

P 

(deg) 


M. 

Pa 

Pb 

^Pa^b 

e 

(deg) 

P , 

(deg). 

«b 

“a 

°a 

°b 

^^Pa,b 

9 o 

2 

1 

0 

1 

2 

1 

5 

2 . 790 i|l 

2.S8lii5 

2.98066 

3.08951 

5.20961 

5 . 5 lt 575 

2.79041 

2.63256 

2.87955 

2.93252 

2.99660 

5.05910 

1.00000 

1.07736 

1.16450 

1.26352 

1.57704 

1.50&57 

0 

.01531 

.02645 

.05944 

.05226 

.06498 

2 

5 

0 

1 

2 

1 

5 

2.56619 

2.45511 

2.50490 

2.58225 

2.66584 

2.75692 

2.56619 

2.39158 

2.42023 

2.48815 

2.52825 

1.00000 

1.06692 

1.14078 

1.22268 

1.31421 

1.41711 

0 

.016149 

.052055 

.047707 

.063162 

.076598 



6 

1 

9 

10 

^86jl8 

U.09I+28 

l+.570li0 

3.12565 

5.22034 

5.51777 

5.^-2921 

5.55785 

1.64697 

1.84676 

2.06948 

2.34504 

2.69520 

.07636 

.09002 

.10237 

.11465 

. 1^79 



6 

1 

1^ 

2.85665 

2.96666 

3.08899 

5.22162 

5.58185 

2.57296 

2.62291 

2,67881 

2.74156 

2.81164 

\-m 

1.82165 

2.00218 

2.21655 

.093442 

.10831 

.12501 

.15755 

.15196 

\ 

/ 

11 

12 

15 

I4. 70837 
5.15650 
5.70365 
6.50621 
7.762I18 

5.70460 

5.68429 

4.09575 

4.35406 

4.6778 

5.15498 

5.76655 

4.70770 

8.90656 

. 16282 
.17470 
.16655 

N 


11 

12 

15 

5.56060 

5.76908 

4 .t)l 684 

4.51849 

4.69712 

2.69100 

2.98103 

5.08581 

5.20211 

5.55960 

2.47509 

2.79552 

5.19547 

3.71940 

4.45072 

.16622 

.18056 

.19458 

.20831 

.22214 

2 

2 

0 

1 

2 

5 

2.669I4 

2.75518 

2.615597 

2.9l;506 

5.05197 

3.172U2 

2.66944 

2.70505 

2.74795 

v.m 

2 . 9 ° 5 lj 2 

1.00000 

1.07455 

1.15755 

1.25145 

1.46108 

0 

.014012 

.027827 

.041472 

.054956 

.066267 

2 

6 

0 

1 

2 

1 

5 

2.28118 

2.54464 

2.41071 

2.4.8254 

2 . 559?4 

2.64589 

2.28118 

2*50359 

2.52SB0 

2.55720 

1.00000 

1.06582 

1.15624 

1.21505 

1.30255 

1.40051 

0 

.01710 

.05549 

.04935 

•^525 

.08165 



6 

2 

9 

10 

5.50680 

3.L5826 

3.65087 

2.97131 

5.04552 

3.12950 

3.22496 

3.55411 

1.62361 

1.79138 

1.99170 

2.25535 

2.55S21 

.081470 

.094530 

.10746 

.12029 

.15501 



6 

1 

1^ 

2.75534 

2.85560 

2.94659 

3.06978 

3.20645 

2.46405 

2.500O6 

2.55727 

2.61226 

2.64570 

1.51078 

1.63601 

!:?K 

2.14125 

.09752 

.11300 
. 12650 
•14542 
.15658 

N 

/ 

11 

12 

15 

tiffi! 

5.1531.9 

5.72501 

6.57655 

5.45998 

5.60650 

5.77921 

5.9657^ 

4.25609 

2.92528 

5.19945 

L91836 

.14564 

.15617 

.ip 65 

. 18504 
.19558 

N 

/ 

11 

12 

15 

5.36615 

5.54771 

5.76027 

4.00005 

4.32457 

2.74282 

2.82071 

2.90907 

2.99945 

5-10529 

2.37566 

2.65513 

3.00558 

5.44555 

4.02625 

.20241 

.21635 

.25116 

a 

5 

0 

1 

2 

5 

2.55931 

2.63663 

2.72021 

,2.61097 

2.91011 

3.01917 

2.55931 

2.66964 

2.7155? 

2.76708 

1.00000 

1.07155 

1.15151 

1.24071 

1.54175 

1.45695 

0 

.014703 

.029212 

.o 455 ;i 9 

.057649 

.071610 

2 

7 

0 

1 

2 

1 

5 

2.20269 

2.54209 

2.40696 

2.4.8522 

2.550^5 

2.65139 

2.20269 

2.30158 

2.52466 

2.55717 

2.57983 

2.41259 

1.00000 

1.06514 

1.13222 

1.20820 

1.29226 

1.38571 

0 

.01644 

.05260 

.04825 

.06416 

.07958 



6 

1 

9 

10 

3 .ll; 00 U 

5.27510 

3.1j2766 

5.60192 

5.80368 

2.82478 

2.88954 

mi 

3.15637 

,‘:si 

2.41057 

.0851^14 

.099068 

.11259 

.12628 

.13927 



6 

1 

9 

10 

2.71871 

2.81595 

2.91852 

5.03424 

5.16554 

2.44671 

2.48911 

2.56426 

2.64029 

1.49044 

1.60857 

1.74297 

1.89742 

2.07680 

.09479 

.10980 

.12461 

.13925 

.15575 

\ 

/ 

11 

12 

ll 

15 

U.0U200 

5.14181 

5.76I60 

5.24553 

5.56662 

mi 

5.882811 

2 . 7453 ^ 

3.17120 

4 a 

5.74606 

.15244 

.16551 

.17650 

.19141 

.20424 

N 

/ 

11 

12 

15 

3.50871 

5.47455 

3.66599 

5.89094 

4.16067 

2.70290 

2.77291 

2.85242 

2.94227 

5.04466 

2.28776 

2.55991 

2.84645 

5.22752 

5.71441 

. 16804 
. 18222 
.19627 

.21019 

.22400 

2 

h 

0 

1 

2 

5 

2.45B57 

2.55036 

2.60761 

2.69120 

2,76202 

2.68137 

2.45657 

2 . 1 ) 873 ? 

2.51974 

2.55602 

2.59660 

2.6419I1 

1.00000 

1.06915 

1.14575 

1.23122 

1 .J 2717 

1.45578 

0 

.015428 

.050617 

.045607 

.060389 

.074985 

2 

8 

0 

1 

2 

1 

5 

2.15006 

2.18546 

2.24436 

2.50713 

2.15006 

2.14729 

2.16698 

2.18917 

2.21407 

2.24198 

1.00000 

1.06148 

1.12856 

1.20202 

1.28293 

1.37252 

0 

.01839 

.05646 

.05422 

.07170 

.08890 



6 

1 

9 

10 

2.99085 

5.11235 

3.2W51 

5.^0126 

3 » 57857 

2.69267 

2.749I17 

2.8S581 

2.96549 

1.55985 

1.79294 

1.66990 

2.06753 

2.50507 

,089410 

.10367 

.11778 

.13183 

.14559 



6 

1 

9 

10 

2.52W5 

2.609U5 

2.7020s 

2.89970 

2.91678 

2.27308 

2.50767 

2.54617 

2.37065 

2.43671 

1.47228 

1.50425 

1.71071 

1.S5492 

2.02095 

.10585 

.12258 

.15906 

.14525 

.17145 


/ 

11 

12 

15 

3.785511 
4.02611 
U. 51705 
4.68616 
5.16169 

3.05730 

3.16209 

3.28285 

3.42314 

3.58857 

2.59655 

2.96196 

?*^5525 

4.07188 

4.97574 

.15950 

.1990U 

.21517 

\ 

f 

11 

12 

15 

3.01^96 

3.31*816 

3.5568U 

3.75952 

2.48992 

2.69124 

2.77640 

2*21452 

2.64259 

2.71591 

3.04990 

5.46732 

.18735 

.20508 

.21666 

.23410 

.24941 
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TABLE I.- VALUES OF LOCAL MACH NUMBER, PRESSURE RATIO, 
AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES - Continued 


9 

(deg) 


P 

(deg) 


Ea 

Pb 


^Pa.b 


0 

(deg) 


P 

(deg) 


Pa 

Pb 


29 


V 

30 


V 

52 


5ii 


9 

10 

11 

12 

15 

0 

1 

2 


9 

10 

11 

12 

II 

15 

0 

1 

2 


9 

10 

11 

12 

15 

0 

1 


2.06266 

2.11505 

2.1705U 

2.22957 

2.29256 

2.56005 

2.U5270 

2.51121 

2.5966k 

2.6959s 

2.79292 

2.90717 
5.03508 


5.1798I1 

t:|® 

2.00000 

2 .OU 97 O 

2.10220 

2.15786 

2.21712 

2.28053 

2 .5i|S2l| 

2.42152 

2.50046 

2.58664 

2.68100 

2.78510 
2.90088 
5.05082 
5 . 17820 
5.54766 

1.88707 

1.95215 

1.97956 

2.02958 

2.08255 

2.15875 

2.19868 

2.26277 

2.55163 

2.40596 

2.48665 

2.57474 

2.6714? 

2.77856 

2.89612 

3.05292 

1.78829 


V 


2 

1 

1.87291 

1.91857 

1.96630 

5 

2.01688 

6 

1 

2.07054 

2.12758 

2.18849 

9 

2.25376 

10 

2.32403 

11 

2.40006 

12 

2.48279 

15 

2.57559 

14 

15 



2.06266 

2.07774 

2.09496 

2.11U55 

2.15521 

2.16151 

2.18895 

2.21966 

2.25586 

2.29151 

2.55402 

2.58101 

2.43537 

2.49185 

2.55740 

2.65125 

2.00000 

2.01509 

2.02817 

2.04556 

2.06489 

2.08676 

2.11124 

2.15857 

2.16951 

2.20269 

2.24016 

2.28175 

2.52799 

2.57955 

2.45701 

2.50149 

1.88707 

1.89664 

1.90799 

1.92112 

1.95620 

1-95530 

1.97256 

2.00680 

2.01807 

2.04476 

2.07445 

2.10750 

2.14575 

2.18409 

2.22897 

2.27684 

1.7882Q 

1.79495 

1.60509 

1.81285 

1.82427 

1.85741 

1.85257 

1.86926 

1.68824 

1.90955 

1.95285 

1.95894 

1.967a 

2.01986 

2.05525 

2.07055 


1.00000 

1.06001 

1.12525 

1.19647 

iiffi 

1.45616 

1.56258 

1.68225 

1.82547 

1.97254 

2.15090 

2 . 55?55 

2.60602 

2.90292 

5.26710 

1.00000 

1.05869 

1.2228 

1.1? i44 

1.26706 

1.55004 

1.44166 

1.54331 

1.92978 

2.09572 

2.28775 

2.51256 

2.77947 

5 . 10201 

1.00000 

1.0565? 

1.11716 

1.18287 

1.25420 

1.33195 

1.41711 

1.51078 

1.61445 

1.72982 

1.85915 

2.00522 
2.17150 
2.56269 
2. “ 

2 . 

1.00000 

1.05453 

1.11502 

1.17591 

1.24582 

1.31735 

iMfo 

1.58061 

1.68658 

1.0OJ7U 

1.931+76 

2.0S215 

2.66102 


0 . 

.OI9I0 

.07457 

.09251 

.11011 

.12744 

.14455 

.16209 

.17808 

.19454 

.21081 

.22690 

.24285 

.25864 

0 

.01996 

.05955 

.05875 

.07745 

.09616 

.11442 

.15259 

.15010 

.16757 

.18479 

.20180 

.21861 

.26795 


.02158 

.04271 

.06542 

.12J26 

.18011 

.l9eJ+9 

.21662 

.2JU50 

■mil 

.28684 


.025271 

.046028 

.060285 

.090089 

.11145 

.15240 

.15297 

.17518 

.19504 

.21259 


56 


.25182 

.25078 

.26948 

.28793 

.50614 


Y 

58 


Y 

40 


Y 


42 


9 

10 

11 

12 

15 

0 

1 

2 


9 

10 

11 

12 

15 

0 

1 

2 


9 

10 

11 

12 

ll 

15 

0 

1 

2 


Y 


9 

10 

11 

12 

15 


1.70150 

1.73955 

1.77947 

1.62126 

1.86556 

1.91119 

1.95980 

2.01124 

2.06585 

2.12402 

2.18626 

2.25505 

2.32517 

2.40356 

2.48870 

2.58245 

1.62427 

1.66000 

1.69720 

1.735,95 

1.77646 

1.81891 

1.86548 

1.91042 

1.9599? 

2.01254 

2.06S59 

2.12800 

2.19194 

2.26069 



i*. 82245 
1.86797 

1.91577 

1.96679 

2.02072 

2.07818 

2.15960 

2.20564 

2.27684 

i-m 

1.70602 

1.74555 

1.7675? 

1.85196 

1.87871 

1.92809 

1.98043 

2.05608 

2.09550 

2.15919 


1.70150 

1.70539 

1.71085 

1.71772 

1.72606 

1.73654 

1.77522 

1.79185 

I.8IO4S 

1.85118 

1.85418 

1.87960 

1.90778 

1.95869 

1.62427 

1.62610 

1.62925 

1.65563 

1.67607 

I.6&9O5 

1.70561 

1.71998 

1.75627 

1.75849 

1.77819 

1.80577 

1.55572 

1.55556 

1.55660 

1.55877 

1.56224 

1.56694 

1.57276 

im\ 

1.59826 

1.60950 

1.62250 

1.65666 

1.65272 

1.67062 

1.69040 

I. 494 I 18 

1.49254 

1.49172 

1.48920 

1.49531 

1.49592 

1.50047 

1.50437 

Hip 

:6oj 


1.52605 

iWi 

1.55958 

1.575,70 

1.56941 


1.00000 

1.05504 

1.10969 

1.17055 

1.25585 

1.5036} 

1-55556 

1.65178 

1.75992 

1.87945 

2.01251 

2.16155 

2.529a 

2.52146 

1.00000 

1.05191 

1.10711 

1.22888 

1.29655 

1.56892 

1.44727 

1.55211 

1.62441 

1.72524 

1.85585 

1.95797 

timi 

2.41465 

1.00000 

1.05106 

1.10515 

1.1655s 

1.22584 

1.28916 

i - 55 ? i 4 

1.45451 

1.51532 

1.60291 

1.69799 

1.80165 

1.91519 

2.04007 

2.17858 

2.53224 

1.00000 

1.05047 

1.1937? 

1.16026 

1.22lk0 

1.28^9 

1.35186 

1.42455 

1.67705 

1.8^07 

1.99882 

2.12706 

2.26861 


.025040 

.049487 

■Mi 

•11955 

.14189 

.16580 

.18550 

.20659 

.22713 

.2474? 

.28728 

.50675 

.52591 


.02691 
•^5312 
.07867 
.10561 
. 12796 

.15177 

■Ml 

.22023 

.21)217 

:ia 

.50562 

.32607 

.54621 


.02887 

.05695 

.08467 

.11085 

.13677 

.16209 

.18681 

.21098 

.25462 

.25777 

.28046 

.30272 

.52456 

.54605 

.56715 


.05094 

.06096 

.09046 

.11902 

.14604 

. 17270 

.19?09 
.2^65 
.24? 62 
.27402 

.29790 

.52128 

.58875 
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TABLE I.- VALUES OF LOCAL MACH NUMBER, PRESSURE RATIO, 
AM) PRESSURE COEFFICIENT ACROSS SHOCK ’A’AVES - Continued 


9 

(deg) 


P 

(deg) 


Pb 


Ap 


a.b 


e 

(deg) 


P 

(deg) 


Mb 


Pa 

Pb 


AP; 


a^ 


14; 


Nl/ 

U6 


V 

kQ 


V 

50 


9 

10 

11 

12 

15 

0 

1 

2 


1.45955 

1.47017 

1.50175 

!:p8 

1,60320 

1.65960 

1.67754 

1.71712 

1.75655 

1.80201 

1.84775 

1.80597 

1.94702 

2.00123 

2.05902 

1.39016 

1.41969 

lifoooS 

1.48158 

1.51372 

1.54715 

1.56181 

1.61778 

1.65521 

1.691^6 

1.75507 

1.77785 

1.8227^ 

1.87015 

1.92025 

1.97350 


1.54562 

1.37451 

■ ffi 


1 

1.46522 

1.49738 

1.55062 
1. 56467 
1.60075 
1.65789 
1.67656 

1.71700 

1.75929 

1.80570 

i. 85011 u 

1.89980 

1.50541 
1.35348 
1 * ^ — 


V 


1.59171 

l.ll220k 

l.;5322 

1.48536 

1.51656 

1.55292 

1.58654 

1.62534 

1.66408 

1.70426 

1.74654 

1.79047 

1.63687 


1.45955 

1.43595 

1.43340 

1.43194 

1.45154 

1.45215 

1.43565 

!:Sa 


5668 


1-4! 

1.46707 

1.50014 

1.59016 

1.56498 

1.58088 

1.57779 

\mi 


1.57460 

1.57540 

1.37744 

1.38057 

1.58451 

1.56936 

iTok 

1.41102 

1.42055 

1.34562 

1.35897 

I.5355U 

1.52876 

1.52515 

1.32255 

1.52084 

1.52016 

1.32034 

I.52ISI 

1.52364 

1.52672 

1.33077 

1.33585 

1.54190 

1.54908 

i.505l;i 

1.29751 

1.29028 

1.28425 

1.27920 

1.27510 

1.27194 

1.26972 

1.26857 

1.26795 

1.26845 

1.27585 

1.27204 

1.27525 

1.27957 

1.27004 


1.00000 

1.05016 

1.10300 

1.15878 

1.21777 

1.28035 

1.54680 

1.41765 

1.49329 

im 

i.755i;2 

1.85710 

2.22011 

1.00000 

1.05010 

1.10274 

1.15815 

1.21661 

1.27839 

1.54584 

1.56626 

1.65076 



1.00000 

1.05028 

1.10299 

1.15835 

1. 21660 

1.27799 

1.36285 

1.41075 

1.48454 

1.56185 

1.64444. 

1.73283 

1.82758 

1.92951 

2.05959 

2.15665 

1.00000 

1.05072 

1.10580 

1.15940 

1.21777 

1.27916 

1.34583 

1.41210 

1.48456 

1.56095 

1.64237 

1.72917 

1.62185 

1.92125 

2.02809 

2.14551 


:2IS 

.09634 

.12651 

.15581 

. 18429 
.21202 
.23900 
.26552 
.29101 

.31606 

.54062 

.36461 

.37474 

.41113 


.03551 

.06980 

.10294 

.13505 

.16615 

.19651 

.22562 

.25408 

.28161 

.30881 

mio 

Ml 

■ hihhi 


.03805 

.07466 

.11000 


52 


.20906 

.23968 

.27003 

.29919 

.52752 

•55511 

.36198 

.40816 

Hill 


.OU075 

.07991 

.18884 

.22263 

.51756 

.54729 

.37617 

.40422 

.45154 


54 


V 

56 


\[/ 

58 


.48407 


9 

10 

11 

12 

15 

0 

1 

2 


9 

10 

11 

12 

II 

15 

0 

1 

2 


9 

10 

11 

12 

ll 

15 

0 

1 

2 




9 

10 

11 

12 

ll 

15 


1.26902 

1.29670 

1.32496 

1.35392 

1*. 51097 
1.54545 
1.58114 

1.61819 

1.65677 

1.69700 

1.73905 

1.78314 

1.23606 

1.26353 

1.29155 

1.52016 

1.54943 

1.37942 

1.41018 

1.44181 

1.47^0 

1.50801 

1.54274 

1.57871 

1.61605 

1.75765 

1.20621 

1.29015 

1.37943 
1.41067 
1.44260 
1.47585 
1.50992 

1.54513 

1.58159 

1.6i925 

1.65874 

1.69971 

1.17916 

1.20686 

1.25498 

1.26357 

1.29271 

1.52244 

1.55284 

1.38594 

1.41585 

1.44663 

1.48236 

1.51713 

1.55505 

1.59024 

1.62860 

1.66888 


1.26902 

1.25948 

mill 

1.25720 

1.25175 

1.22720 

1.22354 

1.22079 

1.21981 

1.21788 

1.21844 

1.21836 

1.21989 

1.22229 

1.22557 

1.23606 

1.22509 

1.21520 

1.20650 

1.19873 

1.19194 

1.18607 

1.18109 

1.17701 

1.17579 

1.17155 

1.16978 

1.16899 

1.16904 

1.17087 

1.17155 

1.20621 

1.19578 

1.18252 

1.17258 

1.16351 

1.15521 

1.18807 

1.14134 

1.15650 

1.15198 

1.12828 

1.12540 
1.12551 
1 . 12200 
1.12144 

1.12167 

1.17918 

1.16522 

1.15255 

i.i4io2 

1.15061 

1.12122 

1.11285 

1.10536 

1.09881 

1.09309 

1.08819 

1.08408 

1.08076 

I.07S2I 

1.07640 

1.07531 


1.00000 
1.05144 
1.105 16 
1.16151 
1.22017 
1.28189 

1.34680 

im 

1.91963 

2.02439 

2.15679 

1.00000 

1.05243 

1.10710 

I.l64l6 

1.22383 

1.28631 

1.35186 

1.42075 

1.49329 

1.56982 

1.65074 


1.73648 

1.82758 



1.00000 

1.05375 

1.10969 

1.16799 

1.22887 

1.29256 

1.35916 
1.42906 
1.50255 

l.r- 




1.74774 

1.85915 

1.955^ 

2.03961 

2.14992 

1.00000 

1.05542 

1.11502 

1.17297 

1.23547 

1.50071 

1.36892 

1.44036 

1.51535 

1.59409 

1.67705 

1.76457 

1.85710 

1.95517 

2.05952 

2.17022 


.04570 

.08557 

.12871 
. 16450 
.20i4o 

.25715 

.27165 

.30491 

.59845 

.^775 

.45620 

.48584 

.51075 


.04691 

.09172 

.15456 

.17560 

.21495 

.25277 

.28914 

.52417 

.35796 

.59059 

.42214 

.45269 

.48229 

.51099 

.55888 


.05045 

.09845 

.18787 

.22965 

.26964 

. 50601 

.54487 

:®9 

.50981 

.56862 


.05436 

. 10586 

.15476 

.20150 

.24564 

.28796 

.32846 

■m 

.44017 

.47454 

.50765 

.55958 

.57042 

. 6OO25 
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TABLE I.- VALUES OF LOCAL MACH NUMBER, PRESSURE RATIO, 
AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES - Concluded 


e 

(deg) 


P 

(deg) 


la 

Pb 


^Pa,b 


e 

(deg) 


P 

(deg) 


Pa 

Pb 


AP 


60 


W 

62 


V 

6!i 


9 

10 

11 

12 

ll 

15 

0 

1 

2 


9 

10 

11 

12 

15 

0 

1 

2 


9 

10 

11 

12 

iE 

15 


1.15U70 

1.18281 

1.21128 

1.2k021 

1.26963 

1.29959 

1.35016 

1.5615? 

I.U598I 

I.l49i4;6 

1.55015 

1.56705 

1.6052l(. 

1.6MI85 

1.15257 

1.1615k 

i.l9okk 

i.2k988 

1.28055 

1.51152 

l.5k29k 

^•?'7527 

l.ko85k 

i.kk225 

l.k805l 

1.51292 

1*54988 

1.58606 

1.62757 

1.11260 

1.14250 

1.17229 

1.20263 

1.23529 

1.26456 

1.29651 
1.32862 
1.5615? 

i26 

74 

1.46509 

1.50142 

1.55881 

1.57759 

1.61725 




1. 15470 
1.15915 
1.12492 
1.11200 
1.10024 
1.08956 

1.07991 

1.07125 

1.06349 

1.05661 

1.05056 

1.04550 

1.04085 

1.03711 

1.05411 

1.03165 

1.15257 

1.11527 

1.09945 

1.08503 

1.07187 

1.05967 

1.04897 

1.03907 

1.05015 

1.02212 

1.01497 

1.01097 

i.oop5 

.99818 

.99416 

.99077 

1.11260 

1*0955? 

1.07566 

1.05981 

1.04515 

1.05185 

1.01965 

1.00852 

.99844 

.98927 

.98100 

.97558 

.96697 

.96115 

.95602 

.95161 


1.00000 

1.05748 

1.11715 

1.17919 

1.24579 

1.51115 

1.38199 

1.45505 

1.55211 

1.61296 

1.69801 

!:?S 

1.98204 

2.08804 

2.20066 

1.00000 

1.06001 

1.12228 

1.18695 

1.25420 

1.52425 

1.55557 

1.65750 

1.72524 

1.81770 

1.91519 

2.01815 

2.12710 

2.24268 

1.00000 

1.06311 

1.12884 

1.19646 

1.26705 

1.54052 

1.41710 

1.49702 

1.56060 

1.66809 

1.75989 

1.85655 

1.95795 

2.06507 

2.17855 

2.29856 


•05869 

.21606 

.26518 

.30802 

.55075 

.59149 

.43055 

.46792 

.50375 

.53817 

.57130 

.60521 

.65397 


.06356 
. 12526 

.17943 

.23246 

•28258 

•33010 

•?7521 

.41812 

.45902 

.49808 

.53295 

.57190 

.60549 

.65846 

.67016 


.06909 

.15562 

.19405 

.25082 

.30420 

#11 

.4475? 

.49026 

.53105 

.56993 

.60706 

.614255 

.67655 

.70916 


66 


68 


V 

70 


9 

10 

11 
12 

15 


9 

10 

11 

12 

ll 

15 

0 

1 

2 


6 

I 

9 

10 

II 
12 

ll 

15 


1.09465 

1.1255? 

1.15678 

1.18829 

1.21761 

1.25245 

1.28525 

1.51856 

1.35250 

1.5«| 

1.57568 

1.6li3li 

1.07851* 

1.11113 

1.14392 

1.17698 

1.21035 

1.24412 

1.27834 

1.31308 

1.42122 

1.45885 

1.49741 

1.55696 

1.57772 

1.61972 

1.06418 

1.09890 

1.13406 

1.16883 

1.204i8 

1.25990 

1.27606 

1.31270 

1.50700 

1.42754 

1.46606 

1.50655 

1.54805 

1.59076 

1.65475 


1.09463 

^•^'7551 

1.05388 

1.05613 

1.01850 

1.00511 

.99157 

.97920 

.96785 

.95764 

.94829 

.94000 

.93219 

•92535 

.92266 

.91388 

1.07854 

1.05481 

1.03525 

1.01561 

.99570 

.97935 

.96440 

.95070 

.95821 

.92678 

.91635 

.90685 

.89825 

.89042 

.86358 

.87707 

1.064l8 

.99194 

.97215 

.95409 

.93764 

.92400 

.90880 

.69621 

.88510 

.87417 

.86456 

.84069 


1.00000 

1.06691 

1.15626 

1.20818 

1.27689 

1.36067 

1.44166 
1.52616 

1. 

i*70( 

1.60574 

1.89687 

2.01255 

2.12S57 
2.24461 
2 


57080 


1.00000 
1.07157 
1.- 
1.2221 
1.30259 
1.58571 

1.47229 

1.5625? 

1.65696 

1.75568 

1.65916 

1.96784 

2.08216 

2.20262 

tm , 

1 . 00000 
1.07757 
1.15827 
1.24074 
1.52717 
1.41710 

1.51080 

1.60854 

1.71071 

1.61765 

1.95274 

2.04755 

2.17147 

2.30216 

i:fe 


.07545 

.14547 

.21062 

.26680 

.52847 

.38197 

is 

■m 

.604 

.64 ^ 
.68296 
.71796 
.75142 


.08281 

.15911 

.22964 

.29508 

.35599 

.41287 

.46615 

.51616 

.56522 

.60756 

.64966 

.06895 

.72727 

.76522 

.79749 


.09165 
. 17560 
.25174 
.52235 
.58759 

.44814 

.50450 

■m 

.65586 

.69626 

.81307 
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TABLE II.- LOCAL MACH NUMBERS BEFORE AND AFTER EXPANSION 







Local Mach number after 

expanel on, 






Vl 3 

Wb\ 

0 ° 

. 1° 

2 © 

5 ° 

4 ° 

5 ° 

6 ° 

7 ° 

8 ° 

90 

10 ° 

11 ° 

12 ° 

15° 

14° 

1.0 

1.1 

1.2 

li 

1.0 

1.1 

1.2 

n 

1.0815 

1.1U74 

1.2it05 

1.1527 

1.1906 

1.2760 

1.1761* 

1-2513 

1.5026 

1.2185 

1.2694 

itll 

1.5368 

1.2577 

1.5056 

mi 

1.5706 

1.2958 

1 . 34 i 5 

1.4200 

1.5090 

1.6044 

1.5298 

l:m 

IM 

1.4862 

1.5768 

1.6727 

1.4000 

1 . 1+467 

1.5226 

1 . 610 ?^ 

1.7062 

IM 

1.7408 

1.1+690 

i. 5 i 4 | 

1.5896 

1.6782 

1.7747 

1.6234 
1.7126 
1. 8092 

1.5368 

1.5622 

l.* 7 ^l 7 

1.8442 

1.6912 

1.7808 

1.6788 

U 

1 t 9 

u 

1.9 

1.5558 

1.6555 

1.7559 

1.8529 

1.9561- 

1.’9720 

1.6016 

1.7020 

1.8026 

1.901+8 

2.0077 

1.6561 

1.7559 

1.6571 

1 . 95?8 

2. 0449 

1.6698 

1.7705 

1.6727 

1.9765 

2.0619 

1.7056 

i!9082 

2.0125 

2.1186 

1.7588 

1.6586 

1.9455 

1.7725 

1.6759 

1.9790 

2.0658 

2.1944 

1.8066 

1.9096 

2.0156 

2.1256 

2.2324 

1.6420 

1.9455 

2.0527 

2.I615 

2.2715 

1. 8762 
1.980B 
2.0693 
2.1998 
2.3^22 

1.9115 

2.0175 

2.1272 

2.2568 

2.5522 

1.9420 

2 .os 4 o 

2.1650 

2.2760 

2.5955 

1.9827 

2.OQ12 

2.2050 

2.0 

2.1 

2.2 

u 

2.0 

2.1 

2.2 

i-i 

2.0565 

I'M 

mn 

2.0752 

l:lfe 

2.1105 
2.2142 
2.5181 
2.L2I8 
2. 5261+ 

2.1495 

2.2525 

l:llll 

2.5702 

2.1869 

2.2924 

2.5997 

2.5064 

2.6146 

2.2256 

i;llf^ 

2.5486 

2.6596 

2.2644 

tim 

2. mi 
2.7059 

2.5058 
■ 2.4146 

mi 

2.7528 

2.3428 

2.4564 

2.5696 

2 . 684 o 

2.8004 

2 *.mE 

2.6156 

2.7308 

2.6477 

2.4260 

2.5420 

2.6587 

2.7785 

2.6980 

2.4680 

2.5858 

um 

2.9482 

2.5107 

2.6508 

i:m 

2.9996 

2. me 
2.9250 
5.0520 

tl 

tl 

2.9 

1:1 

1 ;? 

2.9 

I:K 

2.9500 

2. 5868 
2.6902 

5.0020 

2.6519 

2.91+80 

5.0552 

2.6915 

2.9994 

5.1076 

l:pi 

2.9412 

5.0510 

5.1625 

iiird 

2.9929 

5.1055 

5.2175 

2.8190 

2.9519 

5.0450 

5.1602 

5.2744 

2.8677 

2.9826 

& 

5.5557 

2.9167 

5.0536 

5.1515 

3.2710 

5.5950 

2.9665 

>.0867 

^.2092 

'.5516 

5.4527 

5.0193 

mi 

5.5905 

5.5165 

IVA 

Itp 

5.5804 

5.1265 

5.2S50 

5.5825 

5.6460 

5.1812 

5.5112 

5.4432 

5.5785 

5.7150 

5.0 

5.1 
5-2 

n 

5.0 

5.1 

5.2 

U 

5.0527 

5 . 1060 
5.2098 

t-lifel 

3.5238 

1:1111 

5.5676 

5.2165 

5.5441 
5. 6557 

Si 

5.7206 

m 

til 

3.7904 

5.5907 

|:a 

5.4527 

5.5714 

5.6920 

1 : 2 , tl 
i-m 

4.0089 

5.5778 

5.7040 

5.6502 

mi 

3.6440 

5.7725 

3.9024 

urn 

tiiti 

4.2468 

5.7792 

5.9157 

4.0552 

4.1910 

4.3516 

5.8S10 

3.9697 

Imi 

4.4175 

1:1 

5.9 

l:l 

l:l 

5.9 

tlin 

5.7695 

5.0717 

5.97i|2 

5.6580 

l:il 

5.6957 

5.8055 

5.9116 

4.0200 

4.1295 

5-7645 

5.6750 

5.9659 

4.0975 

4.2064 

5-8335 

3.947I* 

4.0611 

1*.1762 

4.2915 

3.9067 

4.0240 

4.1407 

5.9814 

4.1006 

4.2215 

t:Si! 

!:® 

4.5044 

4.4500 

4.5552 

4.1548 

4.2624 

4.5904 

tlill 

4.2164 

4.5485 

4.4786 

4.6114 

4-7484 

4.5698 

4.7070 

4.6452 

4.5847 

l;i 

4.9495 

4.4750 

4.6165 

4.7609 

4.9080 

5.0557 

mi 

4.8617 

5.0152 

5.1672 

Li.o 

L.l 

U.2 

n 

k.o 

U.i 

li.2 

tl 

U.0768 
h , 1600 
li.2825 
L.5860 
u. 1+896 

t-ll^J 

I+.5668 

4 - 1+759 

I+.58OO 

i:p 8 

4.5202 

4.4526 

4.5460 

4.6582 

4.7720 

L.4072 

•il 8 

S-i 5 S 

t:i!g 

i:ilS 

4.9771 

4.5874 

4.7112 

4.8521 

4.9608 

5.0855 

4.6820 

4.8100 

tlllk 

5.1971 

4.7808 

4.9120 

5.0442 

5.1785 

5.5155 

4.8805 

5.0179 

5.1562 

5.2925 

5.4555 

4.9860 

5.1264 

5.2692 

5.0945 

5.2406 

5.5878 

IM 

5.2064 

5.5575 

5.5111 

5.6659 

5.8216 

5.5219 

5.4797 

5.6595 

5.8004 

5.9657 

tl 

u 

k .9 

tl 

H 

li .9 

t-l^p 

I1.7989 

li.900l+ 

5.0051+ 

1 +. 6861 + 

4.7927 

I+.9005 

5.0072 

5.III+7 

l:g| 

5.0060 

5.1161 

5.2264 

4.8857 

5.0001 

5.1146 

5.2296 

5.5442 

1^.9900 

5.1085 

5.2275 

m 

5.0995 

5.2220 

5.5921 

5.2108 

1 : 5 »? 

5.5278 

5.4601 

Jr:m 2 

5.1+490 

>5858 

6.0010 

5.5750 

6.0047 

6.1500 

5 -p 48 

5.6550 

6.0022 

6.1526 

6.5052 

5.8593 

5.9945 

6.1524 

6.5080 

6.4665 

5.9828 

6.1427 

tpil 

6.6562 

6.1500 

6.2980 

6.4670 

6.6382 

6.8133 

5.0 

5.1. 

5.2 

U 

5.0 

5.1 

5.2 

tl 

5.1081 

5.2121 

u \% 

5.5258 

5.2220 

5.5295 

5.II570 

5 . 5 u 45 

5.6522 

5.5582 

5.4490 

5.^21 

5.6pi 

5.7855 

5.4600 

5.5760 

5.9248 

5.5859 

nil 

5.9489 

6.0702 

r.Sio 

l:& 

6.2220 

5.8522 

5.9625 

6:1157 

6.2460 

6.5792 

5.9951 

6)2^77 

6.4056 

6.5457 

6. l44o 
6.26L0 
6.1|280 

t?I?g 

6.2979 

6.4455 

6.5956 

6.7462 

6.6983 

6.4586 

6.6156 

6.7707 

6.9290 

7.0865 

6.6275 

6.7900 

6.9542 

6.8o8d 

6.9750 

7.1470 

7.5215 

7.5000 

6.9902 

7.1686 

7.5488 

7.5555 

7.7194 

n 

l:l 

5.9 

U 

l:l 

5.9 

5.6271 

l:?lil 

Util 

um 

6.191+2 

5.8982 

6.0111 

6.1248 

6.2562 

6.5519 

6.0418 

tmi 

6.5960 

6.5157 

6.1920 

6.5612 

6.6864 

6.5489 

i-kl 

mi 

t-p 

6.7619 

6.9170 

7.0555 

6.6844 

6.8243 

6.9668 

7.1088 

7.2519 

6.8652 

7.0117 

7.1600 

7.5095 

7.4600 

7.0515 

7.2072 

7.5654 

ml 

7.2565 

7.412s 

7.5774 

7.7445 

7.9117 

7.8026 

7.9780 

6.1564 

|:l!g 

8.0420 

8.2262 

8.4156 

7.908^ 

8.1000 

8.2957 

8.4910 

8.6696 

6.0 

6.1 

6.2 

t:i 

6.0 

6.1 

6.2 

tl 

6.1I+80 

6.2522 

6.5657 

6.5050 

6.U120 

6.5216 

6.6500 

6.7400 

6.4652 

6.5800 

6.6952 

6.8070 

6.9229 

6.6558 

6.8115 

6.9560 

7.0620 

7.1880 

7.5147 

6.9970 

7.1290 

7.2595 

7.5920 

7.5260 

7.1920 

7.4682 

7.6081 

7.7500 

7-5?70 

?:^ 8 ^ 
7. 83 so 

7.9642 

7.6127 

7.7660 

7O2OO 

6.6760 

8.2526 

7.8396 
6.0029 
6. 1648 

8.0815 

8.2515 

8.4250 

8.6012 

8.7780 

8.5560 

l:m 

8.8867 

9.0725 

8.6OSS 

8.7968 

8.9924 

9.1954 

9.3910 

8.8920 

9.0967 

9.7287 

t:l 

6.9 

tl 

t:l 

6.9 

6.6710 

!;l 

7.0890 

6.3500 

6.9600 

7.0680 

7.1789 

7.2698 

7.0581 

urn 

7.5858 

7.5009 

7.23U8 

mi 

7.5996 

7.7224 

7^^8 

7.9561 

7.6600 

8)2050 

7.8914 

8.*l?flt 

tite 

l:in 

m 

8.7450 

§•5915 

6.5520 

8.7120 

8.8741 

9.0360 

8.6654 

8.8529 

9.00S2 

9.1774 

9.5528 

8.9547 

9.5020 

9.6877 

9.2630 

9.5952 

9.7995 

10.0062 

10.2177 

10.4515 

9.Q445 

10.1650 

10.5888 

10.6158 

10.8452 

7.0 

7.1 

7.2 

V.l 

7.0 

7.1 

7.2 

n 

7.I9I+9 

7.5006 

7.U052 

7.5110 

7.6172 

7.4000 

7.5109 

7.6210 

7.6158 

7.7556 

7.8507 

7.9669 

6.0852 

7.8451 

7.9690 

6.0909 

8.2152 

8.8559 

8.0840 

8.2146 

8.5461 

8.L769 

8.6097 

8.5405 

8.4776 

8.6160 

8.7560 

8.6965 

8.6092 

1:818 

9.0520 

9.2012 

8.8968 

9.0528 

9.2095 

9.5661 

9.5260 

9.2030 

9.5679 

9.5560 

9.70S2 

9.6740 

9.5286 

9.7044 

10 !o^ 
10.2465 

9.8747 

10.0655 

10.2570 

10.4510 

10.6460 

10.2482 

10.4492 

10.6567 

10.8657 

11.0765 

10.6467 

10.8656 

11.0860 

11-5155 

11.5420 

11.0778 

11.5155 

11-5550 

11.7998 

12.0475 

u 

u 

u 

u 

u 

u 

7.9527 

6.0591 

8 .i 4 % 

8.25^ 

v.ai 

8.1780 

8.2915 

8 . 1+022 

8.511+0 

8.2051 

8.5212 

8.4591 

6.5582 

8.6757 

8.7955 

8.7152 

8.6410 

8.9652 

9.0958 

8.7420 

8.6740 

9.0065 

9.1420 

9.2760 

9.4110 

9.0560 

9.1780 

9.5200 

9.4620 

9.6062 

9.7520 

9.5508 

9.5030 

9.6540 

9.8070 

xUlll 

9.6860 

9.8481 

10.0107 

10.1750 

10.3382 

10.5050 

10.0460 

10.2190 

10.5925 

10.5680 

10.7460 

10.9260 

10.4283 

10.61S2 

10.8047 

10.9942 

11.1840 

11.5762 

10.8454 

11.0448 

lltll 

11.6570 

11.8676 

11.2900 

11.5092 

11.7250 

11.9495 

11.7748 

12:0092 
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TABLK IT.- LOCAL MACH NUMBERS BEFORE AND AFTER EXPANSIONS - Concluded 



Local Mach number after expansion, Mg^ 

-p 

“b 

15 ° 

16° 

17° 

18* 

19° 

20° 

21 ° 

22° 

230 

26° 

250 

26'" 

27° 

28° 

29° 

50 ° 

1.0 

1.1 

1,2 

n 

u 

1.1 

1.9 

2.0 

2 .L 

2.2 

1:1 

tl 

l:l 

2.9 
5.0 

U 

l:l 

l:l 

l:l 

5.9 
L.o 

p 

tl 

:?• 

1|.9 

5.0 

5.1 

5.2 

U 

5.9 

6.0 

6.1 

6.2 

It 

tl 

tl 

6.9 

7.0 

7.1 

7.2 

1.60U6 

1 . 61|98 

1:^1 

I. 9160, 

2.0192 

2.1268 

2.2U18 

IMU 

2.598U 

2.7220 

2 . 6 U 75 

2.9752 

5.1056 

J. 2 J 68 

in 

5-9255 

6.5575 

6.5071 

6.6575 

6.8105 

6.9669 

5.1225 

5.2810 

tm 

5.7718 

5.9607 

6.1106 

6.2850 

6.658O 

tim 

6.9997 

7.1850 

mi 

7.7576 

7.95U5 

8. 1552 
8.5550 
8.5620 

8.7695 

a . 9795 
q.l 966 

mi 

Q.8628 

10.0896 

10.5226 

10.5590 

10.7995 

11.0650 

11.2958 

11.5626 
11 .'8010 
12.0600 

1.6582 

1.6857 

I. 7596 

m 

2.2612 

2.5988 

2.5195 

2.6656 
2.7690 
2.6972 
5.0261 
5 . 1601 

5.2967 

5.6312 

5.5990 

m 

6.2962 

6.6650 

6.5990 

6.75U6 

6.9129 

5.0735 

5.2565 

5.6007 

5.5682 

5.7580 

5.9105 

6.0855 

6.2658 

6.6660 

6.6^2 

6.8156 

7.0026 

7.1960 

7.5895 

mi 

7.9950 

6.2006 

liWo 

8.8667 

9.0666 

9.2950 

9.5212 
9.7552 
9.. 9920 
10.2560 
.10.6790 

10.7268 

10.9825 

II. 2610 
11.5067 
11.7768 

12.0665 

I. 6721 

i. np 

1^9859 

2.0927 

2.2067 

mi 

2.5627 

2.6892 

2.8166 

2.9672 

5.0806 

5.2155 

5.5557 

5.4950 

5.6550 

5.7796 

5.9262 

6.0752 

6.2258 

ii. 5792 

t^? 5^5 

li86o 

5.5528 

5.5268 

5.6983 

•5.8760 

6.0560 

6.2575 

6.6265 

6.6125 

6.8066 

6.9995 

7.1972 

7.5998 

7.6057 

8.2609 

8.6620 

8.6867 

9.^7 

9.6255 

9.8690 

10.1188 

10.3752 

10.6516 

10.8990 

II. 1668 
11.6615 
11.7216 

12.0092 

1.7066 

1.7522 

1.8292 

I. 9215 

2.0225 

2.1308 

2.458 

2.^28 

2.6828 

2.6072 

im 

2.9987 

5.1555 

5.2720 

m 

5.8693 

6.0050 

6.1556 

6.6288 

6.7920 

6.9586 

5.1279 

5.5000 

6.2058 

6.5966 

6.5915 

6.7680 

6.9895 

7.1950 

7.6028 

7.6170 

m 

8.2767 

8.5068 

8.7595 

8.9772 
9*2207 
9.6682 
9. 7218 
9.9786 

10.2610 

10.5085 

10.7820 

II. 0666 
11.3662 

11.6597 

11.9580 

1.7608 

I. 9570 
2.0590 

2.1686 

2.J2850 

.2.6027 

im 

2.7825 

2.9155 

5.0506 

5.1690 

5.5505 

mi 

5.7702 

i:®? 

t -5578 

tAi; 

5.0662 

5.2610 

5.UOO 

5.6015 

5.7870 

1 :IU 

6.5626 

6.5622 

6.7657 

t.im 

7.8665 

8.0722 

mi 

8.7^8 

9.0365 

10.5580 

10.6610 

10.9297 

II. 2252 
11.5272 
11.8556 

um 

1.8990 

I. 9928 
2.0958 

2.2066 

2.^52 

2 *.^980 

2.8305 
2.9659 
5 . 1050 

5.2650 

5.5908 

l-M 

5.8608 

!^*1515 

6.8260 

6.9990 

5.1768 

5-5580 

5.5455 

5.7525 

5.9255 

6.1225 

6.5250 

6.5270 

Ulll 

mi 

8.6250 

8.0850 

9.5690 

9.6.190 

9.8950 

10.1600 

10.6687 

10.7670 

II . 0710 

11.5620 

11.7025 

12.0292 

1,8098 

I. 8560 

2.1358 

2.6860 
2. 6160 
2.7li60 

2.8795 

5.0162 

5.1582 

5.5056 

5.6501 

5.6030 

5.7560 

U. 2 J 75 

U.U050 

m 

6.9260 

5.1080 

5.*6l^ 

life 

6.0710 

iiW, 

life 

7.1610 

7.3700 

7.6063 

7.8^0 

6.0875 

8.3595 

Ulfo 

9.1270 

9.4010 

9.6820 

9.9760 

10.2707 

II. 2060 

11.5360 

11.6716 

1.8666 

I. 8905 

mi 

2.1715 

l:m 

2.5296 

2.6590 

2.7926 

2.9292 

3.0715 

5.2150 

3.3619 
3.5135 

liHli 

lillll 

6.5220 

6.8685 

5.0520 

5.2196 

mi 

S.8080 

6.0130 

6.2220 

6.6560 

6.6565 

6.8800 

7.1100 

7.5660 

7.5850 
• 7.6300 
6.0820 

8.3620 
8.6060 

6.8800 

9.1600 

9 lfe ?5 

10.0620 

10.3550 

10.6700 

10.9980 

II. 3360 
11.6820 

1.8796 

I. 9268 
2.0065 
2.1025 
2.2100 

mil 

mi 

^.6601 

2.9801 

5.1260 
3.2720 
3 ^ 6225 

3.5775 

5 *Z 5§2 

[lii 

6.5865 

6.7662 

6.9530 

5.1625 

5.3570 

5.9468 

6.1619 

6.5800 

6.6060 

6.8565 

7.0700 

7.3095 

7.5575 

7.8120 

8.0750 

8.3600 

8.6135 

8.89W 

9.1860 

9.6820 

9.7890 

10.1040 

10.6280 

10.7600 

II. 1060 
11.6570 
11.6200 

1.9^8 

I. 9621 
2. 0651 
2.1602 
2.2691 

2.361'* 

2,48b*. 

2.6182 

tim 

5.0520 

5.1788 

!;ii 

3.8070 

6.3180 

6.6962 

6.6800 

6.8680 

m 

5.6581 

5.6665 

5.8770 

6.0965 

6.5175 

6.5655 

6.7800 

7.0200 

7.2680 

7.7850 

8.0500 

IMl 

8.9026 

9.2025 

9.5100 

9.8250 

10.1580 

10.4920 

10.8600 

II. 2060 
11.5760 
11.9550 

1.9503 

I. 9970 
2.0600 
2.1781 
2.2^86 

2.6065 

lllf 

2.7989 

2.9601 

5.0850 

3.2359 

5.5895 

3.5670 

5.7105 

urn 

6.2259 

Ifsll 

6.7765 

6.9710 

5.1700 

5*5160 

5.5858 

5.7995 

6 . 0205 
6.2660 
6.6780 
6.7190 

6.9^50 

mi 

7.7659 

8.0210 

8.3025 

IM 

10.5672 

10.9108 

II. 2895 

11.6765 

I. 9860 
2.0560 

mu 

2.32S7 

2.6686 

2.5759 

2.J0|2 

2 i 9912 

3.1595 

mil 

5.6130 

5.7795 

6.5075 

tki 

6.678^ 

5.6970 

5.7150 

urn 

IM 

6.8985v 

7.1575 

7*^5 

UVil 

9.2020 

ml 

10.2270 

10.5960 

10.9680 

II. 5620 
11.7680 

2.0235 

2.07^ 

2.1560 

IM 

2.4900 

2.6200 

IM 

5.0622 

3.1965 

5.5510 

5.5128 

vki 

6.0262 

6.2066 

6.5922 

6.^822 

5.1900 

mt 

5.8502 

6.0860 

t.m 

6.6275 

7.0906 

7.3600 

7.6612 

7.9300 

6.2265 

8.5560 

mi 

9-5270 

9.8805 

10.2665 

10.6265 

11.0180^ 

11.6260 

11.8519 

2.0600 

2.1092 

2.1998 

2.2960 

2.6100 

mi 

2.8032 

2.9670 

5.0959 

nm 

5.9225 

6.1042 

6.2900 

6.4805 

6.6780 

6.8621 

5.0900 

5.5052 

5.9951 

t.M 

6.7660 

7.1025 

7.2899 

6.1760 

8.4900 

8.8195 

9.1580 

vm 

10.2500 

10.6665 

11.0560 

11.6760 

11.9220 

2.0968 

2.1665 

2.2322 

l: 5 !S 

2.6510 

2.9985 

5.1697 

r^ 72 ^ 

5^8170 

5.9972 

6.1858 

t:SS 

5.2030 

mi 

I. 8I56 

6.1600 

m 

6.9285 

7.2100 

7.5000 

7.8000 

6.1120 

8.6550 
8.7718 
9.1218 

9.4020 

9.8390 

10.2665 

10.6550 

II. 0770 

11.5160 

11.978 

2.1320 

2.1852 

2.2709 

IS 

2.6258 

2.7570 

2.9015 

5.0695 

5.2069 

5.5702 

5-5349 

5.7065 

J:o 750 

6.2652 
6. 600 
6.6650 
6.8768 

5.0995 

5.5179 

mt 

6.0590 

6.2993 

6.5600 

6.8550 

7.1220 

7.6160 

7.7200 

8.0400 

life 

9.6695 

9.6585 

9.8260 

11.0850 

11.5600 

12.0220 
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TABLE III.- STATIC PRESSURE RATIO ACROSS EXPANSION WAVES 






RStlO 

of static prassur* after to static pressure before expansion, P^/Pb 



\-p 

0° 

1° 

2° 

3° 

4° 

5“ 

6° 

7° 

8° 

9° 

10^^ 

11° 

12° 

15° 

14° 

1.0 

1 

0.90724 

0.85100 

0.80486 

0.76192 

.80515 

0.72529 

0 . 68896 

0.65588 

0.62488 


0.56608 

0.55921 
.56975 
.57958 
. 58005 

0.51325 

.54254 

0.48875 

0.46512 

1.1 

1 

.94222 

.89109 

.84500 

.78U7I* 

.72819 

.69275 

.65950 


.51571 

.49054 

1.2 

1 

.94959 

.90167 

.85851 

.81749 

■W 

.7U080 


.67194 

.67461 

.65907 

.55105 

.52594 

.49784 


1 

.95151 

.90650 

.86285 

.82202 

.71*585 

.64159 

.61019 

:inil 

•52301 

.49658 

1.4 

1 

.95252 

.90701 

.86561 

.82165 

.78169 

.70671 

.67176 

.65872 

.60612 

.57570 

.51755 

AQOp . 

\:l 

1 

.95205 

*.90^^ 

.86205 

.61855 

.81561 

•77852 

.75967 

■.m 

.66869 

.68068 

.67047 

.66650 

.65249 

.59908 

.56706 

.55857 

.50922 

.48197 

1 

.95145 

.85116 

.84615 

.77405 

.75469 

.66041 

.62498 

.59159 

.58111 


.52865 

lup 

.47125 


1 

.Q5005 

;IS 

.61159 

.76855 

.72759 

.65180 

.64241 

.63216 

.61572 

. 54886 

.51731 

■.mi 

.45408 

1.6 

1.9 

1 

1 

.95084 

.94568 

.80650 

.79856 

.76189 

.75575 

.72019 

.71175 

.60556 

.59566 


.53752 

.52575 



2.0 

2.1 

1 

1 

.94504 

.94555 

.94169 

.94051 

.89218 

.88895 

.84172 

.85644 

.79217 

.78776 

.74692 

.74007 

.70301 

.69517 

.68^4 

.67861 

.6^214 

*6pp- 

.62203 

.61140 

.58525 

.57282 

•51*851 

.53622 

.51591 

.50140 

.48134 

.46847 

.44600 

.43698 


2.2 

2-5 

1 

1 



.78061 

.77405 


.64269 

.65279 

. 60121 

.59045 

.56152 

.55045 

.521*71 

.51225 

.46940 

iffi? 

.43026 

.42376 

•41117 


2.4 

1 

.95750 

.87852 

.82126 

.76729 

.71652 

. 62225 

.57905 

.55839 

.50097 

.39824 

.36825 

U 

VI 

1 

1 

1 

1 

.95555 

.95526 

.Q5040 

.92891 

.87596 

.87003 

.86544 

.86210 

.81507 

.79888 

.75970 

.759I17 

.707&1 

.66985 

.69245 

.68452 

. 64065 
.65118 

.61160 

.60185 

.56795 

.55745 

.54717 

.55716 

:ifp 

.50601 

.49476 

.48269 

‘tl/p 

.40465 

•45504 

.44510 

.45188 

.43999 

.41744 

.40555 

.59542 

.58170 

.38551 

.37547 

.56^3 

.54897 

.55726 

.35531 

.54511 

.53W 

.51853 

2.9 

1 

.92725 

.85751* 

.79450 

.75250 

.67558 

.62285 

.57515 

.52582 

.40476 


.50726 

5.0 

5-1 

1 

1 

.92417 

.92252 

.85269 

.85052 

.846^ 

.78891 

.78316 

.7251*1* 

.71897 

.66790 

•65961*. 

.61419 

.60524 

.56505 

.55529 

•54590 

.51517 

.50545 

*^2504 

.47200 

.Ui 54 

.45085 

ii® 

.39525 

.58215 


.52612 

.51448 

■.izt 

5.2 

1 

.92014 

.77756 

.71173 

■.ml 

.69159 

.59522 

.40956 

.57115 

.35610 

.50538 

.27400 

.26557 

.25542 

n 

1 

1 

.91855 

.91562 

.85852 



•56631 

.57808 

.55453 

.52429 

.44040 

.43051 

:llin 

•.52543 

.51502 


u 

1 

1 

1 

.91517 

.91115 

.90881 

.85I1P 

.85069 

.82674 

•75?81* 

■m 

.67771 

.62874 

.62068 

.61525 

.56950 

.56052 

.55226 

.51495 

.50620 

.46607 

:jSS 

.42036 

.41025 

.40044 

\lljR 

■.im 

.35972 

.52991 

.51994 

■m 

.28495 

:llli 

.27259 

.26275 

.24555 

■.urn 

1 

.90695 

.90506 

.82299 

.81916 

.74520 


.60509 

.54525 


.39091 

.31040 

.21569 

5.9 

1 

.75702 

.59735 

.55577 

.47962 

.38192 

.53887 

.50117 

.23520 

.20691 

4.0 

1 

.90514 

.§1551 

.75244 

.65851* 

•5§945 

.52725 

.47074 

.46191 

:t!2S8 

.57201 

.55036 

.52086 

.29171 

■.m 

.22650 

.19869 

4.1 

1 

.90057 

.81090 

.72705 


.58216 

.51932 

.51084 

.50343 

.49552 

.56526 

.28505 

.27425 

.26574 

.25736 

.21801 


4.2 

1 

.89917 

.80717 

.72102 

.64463 

Ilf 

•55989 

.45517 

.40159 

ilS 

.3^466 

.31140 

.24025 

.20982 

U 

1 

1 

.89622 

.89551 

.80232 

.79861 

.71565 

.71027 

.65879 

.65205 


.54578 

.55726 

.50060 

.29518 

.25192 

.22564 

.20192 

.19449 



1 

.89199 

.79481 

.70545 

.62568 

•5531*3 

.48754 

.42920 


. .52879 

.28755 

.27891 

.24945 

.21656 

.18657 

.16062 

1 

.89018 

•'72}f5 

.78645 

.78281 

•m 

.69011 

.61909 

.51*603 

is 

.661*77 

.42124 

.52078 

.51265 

.50495 

•24155 

.20871 
.20068 
• 19411 
.16731 

.17950 

.15577 

t:l 

1 

1 

•§§'755 

•§§'755 

.88560 

:tUll 

•53871 

•55206 

.41259 

.40558 

.5600 


.25395 

.22659 


.14751 

.14109 

.15488 

4.9 

1 

.77862 

.68548 

.60051 

•5251*2 

.1*5755 

.59757 

.29765 

.25590 

.21926 

.15923 

5.0 

1 

.88252 

.77476 

.67988 

.59414 

•57651 

.51805 

.63026 

. 39045 
.56517 

•53680 

.2§954 

.246S9 

.21226 

;!K 

.15^5 


.12895 

5.1 

5.2 
5-5 

1 

1 

1 

.87976 

.§7740 

.87542 

.76570 

■mil 

.66480 

.51152 

.50508 

■iu 

.1*6357 

.63609 

.62890 

.52662 

.52215 

.51488 

.50810 

.28274 

.24143 

.25426 

.22755 

.20543 

.19667 

.19216 

.18588 

.i468i 

.14096 

.15529 

.12353 
.11798 
. 11262 

5.4 

1 

.87294 

.75995 

.65977 

.-7052 

.62687 

.56123 

.26122 

.22099 

.12955 

.10758 

l:l 

1 

1 


.75556 

.65448 

.64956 


•jt7^79 

.61536 

.60655 

.35428 

.54755 

.50087 

.29429 

.26756 


.21455 

.20605 

.17966 

.i4p97 

.14455 

.12441 

.11926 

.11428 

. 10268 
.09798 

5.7 

1 

.86755 

.64597 

.55260 

■.mil 

.1*5961 

.60172 

.54070 

.24146 

.20187 

.15901 

.09550 

.08915 

5.6 

1 

.86512 

.7li439 

.65897 

.54701 

.5951*8 

•55429 

.28152 

.27465 

.23521* 

.19573 

. 16220 

.15579 

.10962 
. io488 

5.9 

1 

.86292 

.74111 

.65595 

.54076 

•58913 

.52776 

.22910 

. 19005 

.15677 

. 12662 

.08502 

6.0 

6.1 

1 

1 

.86052 

:inu 

.85460 

.73744 

.73577 

.72976 

.72674 

.62959 

.62410 

.53445 

.52998 

.52429 

.51851 

m 

s 

.38263 

•57595 

.52103 

.51450 

.50875 

.30259 

.26819 

.26209 

.22294 

.21702 



.12372 

.11899 

.10046 

.09615 

.08101 

.07720 

6.2 

6.? 

1 

1 

.61999 

.61557 

■.mi 


.21091 

.20563 

.20016 

-PI? 


.11450 
. 10996 

.09211 

.06791 

.07353 

.06995 

6.4 

1 

.85222 

.72277 

.61019 

.51297 

.35792 

.29620 

.24430 

. liZBk 

.15155 

.10563 

.08424 

.06664 

6.5 

1 

.84960 

.71889 

.60548 

. 50786 


.55196 

.2P035 

.25864 

.19464 

.15796 

. 12709 

.10164 

.08059 

.06545 

6.6 

1 

.84770 

.84605 

.71516 

.60082 

.50297 

.49771 

.41804 

.34594 

.28484 

.25291 

.16922 


. 12262 

.09761 

.07700 

.06051 

11 

6.9 

1 

.71282 

.59702 

.41270 

.34012 

.27892 

.22770 

.i 84 i 9 

.11854 

•09575 

.07564 

■.mi 

.05173 

1 

1 

.8446$ 

.84168 

.70874 

.70478 


.49191 

.48763 

.40691 

.40112 

■.m 

-.urn 

.22205 

.21668 



.11405 

.11056 

.09001 

.06651 

.07052 

.06715 

•7.0 

1 

.85952 

.70135 

.69765 

.58502 

.48215 

.59612 

c 52324 

.26267 

.25718 

.21166 


.13449 

. 10610 

.08285 

.06416 

.04914 

7.1 

1 

.85705 

.57789 

.47594 

.39066 

.52052 

.20657 

.15056 

. 10222 

.07961 

.06125 

.05844 

.04663 

7.2 

1 

.85559 

.69477 

.57527 

.47145 

.38506 

.51267 

.25194 

.20164 

. 16009 

.12612 

.09854 

. 07629 

.04426 

7-5 

1 

.b5296 

.69014 

.68692 


.46625 

.57990 

.30719 

.24679 

.19697 

.15557 

.12182 

.09495 

.07313 

.05574 

.04196 

7.4 

1 

.85026 

.46118 

.57457 

.30139 

.24171 

. 19210 

.15155 

.11806 

.09153 

.07013 

.05514 

.05979 

7I 

1 

1 


.68388 
. 68020 

.55986 

.55541 

.45621 


.29695 

■.m 

.23681 

.25171 

.18281 

.14704 

.14287 

.11456 

.11055 

.08818 

.08486 

.06725 

.06451 

.05062 

.04825 


7.7 

1 

.82479 

.67668 

.55118 

.55902 

.22705 

.17854 

.17389 

.16979 

.13891 

.15496 

. 10702 

.08180 

.06172 



7.6 

1 

.82225 


.54658 

.44155 

.55408 

.28198 

.22229 

.10550 

.07870 

.05902 



7.9 

1 

.82045 

.54279 

.45741 

. 34926 

.27700 

.21790 

.15105 

. 10018 

.07578 

.07285 




6.0 

1 

.81816 

.66627 


.45204 


,27192 

.21522 

•16551 

,12717 

.09691 
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TABLE III.- STATIC PRESSURE RATIO ACROSS EXPANSION WAVES - Concluded 







Ratio 

of atatie praasui 

re aftar 

to atatie preaaure before esyanaioii 

. P*/Pb 




»b\ 

15® 

16° 

17 ° 

18° 

19 ° 

20° 

21° 

22° 

23° 

24° 

25 ** 

26° 

27 ° 

28° 

29 ° 

50° 

1.0 

1.1 

1.2 

.li 7071 

.U ^77 

o.li 2075 

Mi 

. IJi602 
.U 3‘»70 

•ini? 

. 1 x 1572 

0.57981 

.39970 

.40358 

.40011 

.59283 

0.56053 

■M 

0.54210 

:& 

0.3^50 

'34272 

0.50768 

■Ml 

.31975 

.31119 

0.29152 

•j§|g 

.30180 

.29300 

0.27610 

•28941 

;fa2p 

.27559 

.25909 

.25786 

■Ml 

0.23524 

. 21 x 421 

.24295 

•Mil 

0.22034 

■Ml 

.22299 

.21450 

0.20805 

.21711 

.21566 

.20941 

.201lJx 

0.19690 

.20436 

.20297 

• 12^9 

.l$8oo- 

5 ;^ 

\:l 

1.9 

■m 

i|tip 5 

.U0659 

:ja2n 

.^0652 

.lx060lx 

.38181 

.36878 

.35578 

.58257 

.37117 

.35209 

.36062 

. 3490 £ 

.3362c 

. 3253 i 

•.50950 

• 55 '' 83 
.5156I 

.31972 

.50802 

.29525 

:l§i§ 

.24971 

.28234 

.27059 

.23228 

.26522 

.29338 

.24050 

.22801 

.21535 

.24860 

.23670 

.22427 

.21206 

.19965 

.25265 

.22110 

.20900 

.19680 

.18403 

.21823 

.CO051 

.17125 

.20427 

.18099 

.19078 

■Amt 

.17732 

.16688 

.15588 

Akt 

2.0 

2.1 

2.2 

l:l 

.56662 

.55553 

.33998 

.56657 

.32638 

.31563 

.26907 

.31815 

.30551 

.29166 

.27901 

.26614 

.25622 

.26274 

.2699* 

■Ml 

.24888 

.25679 

.22407 

.23003 

.21759 

.20581 

■M^l 

.21158 

:\m 

■m 

.19465 

.16311 

.17180 

.17902 

.16767 

.15691 

■Mn 

.15041 
• wa 
.1297$ 

•ili 

.12741 

.11792 

.14675 

.11604 

.10682 

. 15497 

.12467 

.11473 

.10542 

.09665 

.10465 

.09579 

.08740 

tl 

tl 

2.9 

.50265 

.29113 

.27951 

.50091 

.28858 

.27687 

.26U96 

.255U1 

.27621 

. 2 bbZ 3 

.252L.O 

.24088 

.22971 

:mn 

.22599 

.21695 

.20670 

.23206 

.22055 

.20526 

.15858 

.18795 

.21256 
.20092 
. 19005 

.17945 

.16925 

. 17210 
.16202 
.15235 

.17660 

.16617 

.15668 

.16095 

■.]M 

.13154 

.12255 

.14^4 

.13655 

. 12^5 

.11800 

.10969 

.13261 

.10584 

.09788 

.12003 

.lllA 

.10261 

.094699 

.06706 

. 10867 

.10014 

.09212 

.07745 

.09802 

.06993 

.08243 

.08835 

.08069 

■Ml 

.06070 

.07950 

.07221 

.06563 

.05929 

.05521 

5.0 

3.1 

3.2 

U 

.2660U 

*.226U3 

.2I1267 

.21180 

.20208 

.21395 

.20878 

.19864 

.18918 

.13002 

.15982 

.17765 

.1661 

.15898 

.15015 

.14159 

!i5^ 

.12511 

.12593 
.11795 
. 11027 

.12787 

.1197? 

.11171 

.10419 

.09708 

.09872 

.09172 

.06507 

.10167 

'0S25 

.08062 

.07440 

.07680 

!?Sli 

.08009 

■m 

.06170 

.05637 

.07088 

.06476 

■m 

.04217 

.05496 

.04035 

.05635 

.04828 

.'03^98 

.05462 

.05100 

1:1 

3.9 

.21697 
.20768 
.19685 
.19012 
. 18189 

. 19286 
.18388 

.15916 

.17087 

.16251 

.13869 

.15131 

.14319 

.15542 

.12802 

.12106 

.1334a 

.12589 

.11650 

.11157 

.10490 

.11757 

. 11041 

. 10351 

.09699 

.09079 

.10325 

.0<)640 

.09004 

.06395 

.07821 

■m 

.07305 

.07243 

.06719 

.07890 

.07309 

.06755 

.06229 

.05750 

.06863 

.06517 

.05809 

■M 

.04990 

.04563 

.04158 

.04264 

.05C77 

.05518 

.05655 

.03279 

.02957 

.03805 

.03425 

.05082 

.02768 

.02477 

.02603 

.02519 

.02064 

.02776 

.02468 

.02185 

.01956 

.01713 

U.o 

I4.1 

U.2 

ti 

.17566 

:W 

.13721 
. 130U7 
.12393 

.15178 
.12478 
. 11817 
.11203 
.10585 

.11409 

.10774 

. 10161 
.09578 
.09016 

.09870 

.05267 

.08700 

.08162 

.07649 

.08491 

. 07956 
.07420 

.07288 

.06773 

.06301 

.05850 

.05431 

.06226 

.05755 

.05325 

.04917 

.04540 

i ^675 

.04479 

.04150 

.03775 

.04490 

.04112 

.03125 

.05786 

.05445 

:tiZ 

.02570 

.03185 

.02875 

.02595 

.02541 

.02105 

.02663 

.02589 

.02142 

.01420 

.01715 

.02215 

.01475 

.01756 

.01562 

.01382 

.01835 

.01622 

.01435 

.01261 

.01107 

.01506 

.01323 

.01160 

.01012 

.008831 

;l 

I4.9 

.13787 

.15150 

.12538 

.119U6 

.11367 

.11776 
.11172 
.10612 
. 10065 
.095U9 

. 10018 
.09469 
.08946 
.08455 
.07972 

.08494 

.07989 

.07507 

.07059 

.06619 

.07168 

.06705 

■Zdl 

. 0^73 

.06018 

.05605 

.05212 

.04648 

.04501 

.04308 

.03986 

.03676 

.04184 

1035^9 

.03257 

.02992 

.05459 

.03163 

.02892 

.02641 

.02407 

.02847 

".OT 127 

.01925 

.02328 

.02100 

.01893 

.01708 

.01533 

.01891 

‘.01696 

.01515 

■Ml 

.01527 

.01556 

.01264 

.01066 

.009425 

.01223 

.01079 

.007292 

.009715 

.008508 

■X 

.005586 

.007665 

.006601 

.OOS 733 

.004937 

.004241 

5.0 

5.1 

3.2 

U 

.10825 

.10501 

.09602 

•m 

. 090 U 6 

.08572 
.08116 
.07681 
. 07267 

.07528 

.07003 

.06686 

.06297 

.05921 

.06222 

.05884 

.05468 

.0^117 

.04792 

.05112 

.04769 

.04446 

.04138 

.03852 

.04179 

.03672 

.03592 

.03521 

.05072 

.03391 

.02649 

.02416 

.02739 

.02506 

.02291 

.02096 

.01910 

.02194 

.01994 

.01809 

.01640 

.01465 

.01741 

.01275 
» 01145 

.01375 

.01250 

.01099 

.009604 

.006712 

.01073 

.00951? 

.006455 

.008304 

.007315 

.006420 

.005615 

.006365 

.005560 

.004819 

.004857 

.004164 

.005617 

l:l 

i:l 

5.9 

.08U24 

.08006 

.07592 

.06873 

. 061 x 91 

.O613L 

:05i62 

.05566 
.05251 
.04916 
.04617 
• Ob 552 

.03911 

.03648 

.03405 

.05577 

.05524 

.05086 

.02662 

.02653 

.02415 

.02226 

.02047 

.02228 

.01715 

.01665 

■m 

.01459 

.01506 

.01182 

.01343 

.01212 

.01092 

.009837 

.01025 

,009164 

,006195 

.007748 






6.0 

6..1 

6.2 

n 

.06U87 

.0611^6 

.05831 

. 01 x 579 

. 3^310 

.0U059 

.04062 

.05607 

.03566 

.0331*0 

.05119 

.02752 

.02456 

.02272 

.02162 

.01939 

.01790 

.01882 

.01729 

.OlSSb 

.01454 

.01428 

.01302 










u 

tl 

6.9 

.OU 9 U 5 

■zn 

.OU 73 

.05939 

.05819 

.05592 

.02975 

.02916 

.02727 

.02546 

.02373 

.02207 

.02047 






\OZ 

35" 






7.0 

7.1 

7.2 

.05727 

.03511 

.05519 

. 027«»2 












1 
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TABLE IV.- PRESSURE COEFFICIENT BASED ON FREE-STREAM DYNAMIC PRESSURE 





pressure 

coefficient, Ap^/q^ 



\mo 

loO 

1.25 

1.5 

1.75 

2o0 

2.5 

5.0 

5.5 

Pn/Po\^ 









0 

• 05 

.1 

.2 

• 5 

.1.42857 

-1.35714 

-1.00000 

-.85714 

-.71429 

-.82286 

-.75143 

-.64000 

-.54857 

-.45714 

-0.651+92 

-.60517 

-.57145 

-.50794 

-0.47579 

-.L.5200 

-.42821 

-.58064 

-.55306 

-.28548 

-.23790 

-0.35714 

-.55929 

-.52145 

-.28571 

-.25000 

-.21429 

-.17857 

-0.22857 

-.21714 

::S 

-.16000 

-.15714 

-.111+29 

-0.15875 

::S 

-.12698 

-.11111 

-.095258 

-.079565 

-0.11662 

-.11079 

-.101+96 

-.095294 

-.081655 

-.069971 

-.058509 

.6 

i:^o 

::Set7 

-.28571 

-.II42S6 

0 

-.36571 

-.0911429 

0 

y.Woll 

-.12698 

-.065492 

0 

-.19032 

-.14274 

-.095159 

-.047579 

0 

-.li+286 

-.10714 

-.0711+29 

-.055714 

0 

-.091429 

-.068571 

-.045714 

-.022857 

0 

-.065492 

-.047619 

-.05171+6 

-.015673 

0 

-.01+6647 

-.054985 

-.025324 

-.011662 

0 

1.1 

1.2 

1.5 

.111286 

.28571 

.^2857 

.571H5 

.711429 

.0911429 

.18286 

.271+29 

.56571 

.4571U 

.065492 

.12698 

.19048 

:mu 

.047579 

.095159 

.14274 

.19052 

.25790 

.055714 

.071529 

;S 

.17857 

.022857 

.045714 

.0?8S71 

.091429 

.11429 

.015873 

.031746 

.047619 

.065492 

.079565 

.011662 

.025521+ 

.OJL985 

.o4g647 

.058309 

1.6 

U 

1.9 

2.0 

.8571U 

1.00000 

i.iL286 

1.2^71 

1.142857 

.54857 

.64000 

& 

.91429 

.50794 

.57143 

.65492 

.28548 

•53506 

.58064 

,fl2821 

.47579 

.21529 

.25000 

.28571 

.52155 

.55714 

.15714 

.16000 

.18286 

.20571 

.22657 

.095258 

.11111 

.12698 

.11+286 

.15873 

.06997X 

.081655 

•095294 

.10496 

.11662 

2.2 

1-} 

2.8 

3.0 

1.71429 

2.00000 

2,28571 

2.57143 

2.85714 

I.O97II4. 

1.28000 

1.46286 

1.64571 

1.82857 

•76190 

.^889 

1.01587 

l.lli286 

1.2^84 

Ml 

.95159 

.I|2857 

.50000 

.7II429 

.27I429 

.52000 

.45714 

.19048 

.22222 

.25597 

.26571 

.51746 

.15994 

.16527 

.18659 

.20991 

.23524 

5-2 

"4 

Vo 

5.14286 

3.42857 

5.71429 

4.00000 

4.28571 

2.011I4.5 

2.191+29 

2.37714 

2.56000 

2.7I1286 

1.59685 

1.52581 

1.65079 

1.77778 

1.90476 

1.01^675 

1.14191 

1.25706 

1.35222 

1.42738 

.78571 

.S57I5 

.92657 

1.00000 

1.07145 

.50286 

.54857 

.59429 

.64000 

.68571 

.54921 

.58095 

.41270 

.44!^ 

.1)7619 

.25656 

.27988 

,30521 

.52693 

.54985 

b 

h.s 

5.0 

4.57143 

5.42857 

■5.71429 

2.92571 

VnU 

3.47429 

3.65714 

2.05175 

2.15875 

2.285)1 

2.1+1270 

2.53968 

1.522S1+ 

1.61770 

i;?o802 

1.90318 

l.llj286 

1.21529 

1.28571 

1.35715 

1.52857 

.73145 

M 

.86857 

,91429 

.57143 

.60517 

.65492 

•39650 

.41965 

:8lil 

5-? 

6.0 

6.00000 

6.28511 

6.57143 

j. 84000 
4.02286 

4.20571 

4.58857 

4.57145 

2.66667 

2.79365 

2.92065 

5.01+762 

5.17460 

1.99835 

2.09549 

2.18865 

2.28381 

2.57897 

1.50000 

1.61+286 

i.7ii|29 

1.78571 

.96000 

1.00571 

1.05143 

1.09714 

1.14286 

.66667 

.6981+1 

.75016 

.76190 

»79565 

.48980 

.51512 

.5561+4 

.55977 

.58309 

6.2 

6.k 

6.6 

6.8 

7.0 

7.42857 

7.71429 

8.00000 

8.28571 

8.57145 

4.75429 

4.93714 

5,12000 

5.30286 

5.48571 

5.50159 

5.42857 

5-55556 

5.68254 

5.80952 

2.47415 

2.56929 

2.66445 

im 

1.85715 

1.92857 

2.00000 

2.07143 

2.11+286 

1.18857 

1.231)29 

1.28000 

1.52571 

1.37145 

.8251+0 

:W 

.92065 

.95258 

.606I+1 

.62974 

.65506 

.67658 

.69971 

'7-? 

4 

Vo 

8.85714 

9.14286, 

9.42857 

9.71429 

10.00000 

5.66857 

5.85145 

6.05428 

6.21714 

6.40000 

4.19048 

2.94992 

5.04508 

5.14024 

3.25540 

5.55056 

2.21529 

2.28571 

2.55714 

2.1+2657 

2.50000 

i;S 

1.50857 

1.55429 

1.60000 

.98413 

1.01587 

1.01+762 

1.07956 

1,11111 

.72505 

.74636 

.76968 

.79300 

.61655 

8.2 

8.k 

8.6 

8.8 

9.0 

10.28571 

10.57143 

li.l|2857 

6.58286 

6.76571 

6.94857 

7.15145 

7.31428 

4.82541 

4.95238 

5.07936 

5.142572 

5.52087 

5.61605 

5.71119 

5.S0655 

2.57145 

2.61+286 

2.711+29 

2.78571 

2.65714 

1.64571 

1.69145 

^•75714 

1,78286 

1.62857 

1. 11+286 
1.17460 
1.20655 
1.25809 

1.26984 

.85965 

.86297 

.88650 

.90962 

.95294 

9-8 

10.0 

11.7lii29 

12,00000 

12.28571 

12.S71i+3 

12.85714 

7.49714 

7.68000 

7.86286 

8 1 01+571. 
8.22857 

5.20635 

5.35333 

5.46052 

5.58750 

5.71429 

3.90151 

5.99667 

4.09185 

5.18699 

5^28215 

2.92857 

5.00000 

5.21429 

1.871429 

1.92000 

1.96571 

2.01145 

2.05714 

1.50159 

1.33555 

1.56508 

1.59682 

1.42857 

.95627 

.97959 

1.00292 

1.0262k 

1.01+956 
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TABLE IV.- PRESSURE COEFFICIENT BASED ON FREE-STREAM DYNAMIC l^ffiSSURE - Concluded 


Pressure coefficient, Apyj/q© 


I4..O 


Pn/P^ 


Uo5 


5.0 


5*5 


60O 


6 o 5 


.7.0 


7o5 


8,0 


•05 

.1 

.2 

.5 

.6 


.9 

1.0 

1.1 

1.2 

n 

1.5 

1.6 

1.9 

2.0 
2.2 

2.8 

3.0 


it 


3.8 

4.0 

4.2 

4.8 

5.0 


5«2 

5 

5 


5;^ 


.8 

6.0 

6.2 

6.4 

6.6 

6.8 

7.0 

li 

8.2 

'8.4 

8.6 

8.3 

9.0 
9.2 

9.8 

10.0 


-0.089286 

-.084821 

-.080357 

-. 07 llj 29 

-.O625OO 

::S® 

-.017657 

-.0069266 


.0089286 

:W 

.0" — 
.0; 

.053571 

.062500 

.071429 

.060557 

.089266 

.10714 

.12500 

.14286 

.I6071 

.17857 

.19653 

.21429 

.25214 

.25000 

.26786 

.28571 

.30357 

.32143 

.33929 

.35714 

.37500 

.39286 

.41071 

'll 


821 
.50000 
.51786 

.53571 

.55357 

.57143 

.56929 

.60714 

.62500 

.64286 

.66071 

.67857 

.69645 

.71429 

.73214 

♦75000 

.76786 

.78571 

.60557 


.0.070547 

-.067019 

-.065492 

-.056457 

-.049583 

-.042528 

-.055273 

-.028219 

-.021164 

-.014109 

-.0070547 

0 

.0070547 

.014109 

.021164 

.028219 

.055273 

.042528 

.o4?385 

.056457 

.065492 

.070547 

.084656 

.096765 

.11267 

.12696 

.14109 

.15520 




.21164 


•25597 

.26806 

.28219 

.29630 

.31041 

.35273 

.36684 

.38095 

.39506 

.40907 

.42506 

.45709 

.45110 

.46511 

.47912 

.49315 


.57718 

.59119 

.60520 

.61921 

.65322 


-0.057143 

-.054266 

-.051429 

-.045714 

-.040000 

-.054286 

-.026571 

-,022857 

-.017345 

-.011429 

-.0057143 


.0057143 

.011429 

.017343 

.022857 

.02857! 

.034286 

.040000 

.045714 

.051429 

.057143 

.068571 

.080000 

.091^9 

.10266 

.11429 

.12571 

.13714 

.1^57 

.16000 

.17143 

.18286 

.19429 

.20571 

.21714 

.22657 


.29714 

.30657 

.52000 

.55429 

.56571 

.40000 

.45429 

.44571 

.45714 

.46857 

.48000 

.491^ 

<.50264 

.51426 


.0.047226 

-.044864 

-.042503 

-.057780 

-.055058 

-.028355 

-.025613 

-.018890 

-.014168 

-.0094451 

-.0047226 

0 

.0047226 

.0094451 

.014168 

.016690 

.02363^ 

.028355 

.035056 

.037760 

.0^503 

.047226 

.056671 

.066116 

.075561 

.065006 

.094451 

.10390 

.11334 

.12279 
.13225 

.i4ir'^ 


.68 


.15112 

.16057 

.17001 

.17946 

.16690 

.19855 

.20779 

.21724 

.22666 

.25615 

.24557 

.25502 

.26446 

.27591 

.26355 

.29280 

.30224 

.51169 

.32115 

.55058 

.34002 

.54947 

•55891 

.56856 

.37760 


.14558 

.I42505 


-0.039685 
-o 037698 

-.035734 

-.03171^ 

-.027778 

-0025610 

-«01984 i 

-.015875 

-.011905 

-.0079365 

-.0059685 

0 

.0059685 

.0079565 

.011905 

•015875 

.019841 

.025810 

.027778 

.031746 

•035714 

.059683 

.047619 

.055556 

0O65492 

.071429 

-079365 

.087502 

.095238 

.10517 

.11111 
O 11905 

.12698 

.15079 

.15873 

.16667 

.17460 

.16254 

•19046 

.19841 

.20635 

.21429 

.22222 

.23016 

.25810 

.24605 

.25597 

.26190 

.26964 

.27776 

.28571 

.29365 

.50159 

•50952 

.51746 

.52540 

.35353 

.5^27 

.54921 

.55714 


.0.0358i§ 

-.052122 

-.030431 

-.027050 

-.025669 

-.020287 

-.OI69O6 

-.015525 

-.010144 

-.0067625 
-.0055812 
0 


.0035812 

.0067625 

.010144 

.015525 

.016906 

.020287 

.023669 

.027050 

.050431 

.053612 

.040575 

.047337 

.054100 

.060862 

.067625 

.074587 

.061150 

.087912 

.094674 

.10144 

.10820 

.11496 

.12172 

.12849 

.13525 

.14201 

.14877 

.15554 

.1S250 

.16906 

•17582 

.16259 

.18955 

.19611 

.20287 

.20964 

.21640 

.22316 

.22992 

.23669 

.24545 

.25021 

•25697 

.26574 

.27050 

.27726 

.26402 

.29079 

.29755 

.30431 


■0.029155 

-.027697 

-,026259 

-.023524 

-.020406 

-.017495 

-.014577 

-0O11662 

-.0087464 

-.0056509 

-.0029155 


.0029155 
.0056509 
o 0067464 
.011662 
.014577 

•017493 

.020406 

.023324 

.026239 

.029155 

•0^4085 

.040616 
.046647 
o 052476 
.058309 

.064140 

.069971 

.075602 

.061655 

.087464 

.093294 

.099125 

.10494' 

.11075 

.11656 


.12816 

♦13399 

.15980 

.14561 

.15142 

.15723 

.16305 

.16886 

.17467 

.18048 

.18629 

.19210 

.19791 

.20372 

♦20953 

.21534 

.22115 

•22697 

.23276 

.25021 

,25602 

.26185 


- 0 . 02 ' 
-,024127 
-.022857 

-.020317 

-.017778 

-.015238 

-.012698 

-.010159 
-.0076190 
..0050794 
-.0025597 
0 

.0025597 

.0050794 

.0076190 

.01015$ 

.012696 

.015238 

.017778 

.020517 

.022657 

0025397 

.050476 

.055556 

.040655 

.045714 

.050794 

♦055873 

,060952 

.066052 

.071111 

,076190 

.081270 

.086549 

.091429 

.096508 

.10159 

.10667 

.12190 

.12698 

.13206 

♦13714 

.14222 

.14730 

.15238 

.15746 

.16254 

.16762 

.17270 

.17778 

.18286 

.18794 

.19302 

.19610 

.20517 

.20825 

•22549 

.22657 


-0.022321 

-.021205 

-.020089 

-.017857 

-.015625 

-.015393 

-.011161 

-.0089286 

-.0066964 

-.0044643 
-.0022321 
0 

.0022521 


.0089286 

.011161 

.013593 

.015625 

.017857 

.020069 

.022321 

.026786 

.051250 

0O55714 

.040179 

.oii4645 

.049107 

.053571 

,056056 

,062500 

.066964 

.071429 

.075893 

•060557 

.084621 

.089286 


•^98,0- 
.10268 
.10714 

.11161 

.11607 

.12054 

.12500 

.12946 

.13393 

.14732 

.15178 

.15625 

.16071 

.16518 

.16964 

.17^1 

.17857 

.18304 

.18750 

.19196 

.19643 

.20069 
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Fig. la,b 


NACA TN No. 1143 



(o) Expansion at leading ed^e of airfoil , 



exponsio/)y/S~-X change 
inan^ie of 
Me surface,) 


{bJ Expansion a ion^ the airfoij. 
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Figure 1,- Method of measuring angle causing expansion. 
The angle causing expansion Is always considered 
negative . 


NACA TN No. 1143 


Fig. 2a, b 


K 




Figure 2.- Method of measuring angle caxising shock. The 
angle causing shock is always considered positive. 


Fig. 3a, b 


NACA TN No. 1143 




{b) Expansion /imitations 
set ap) 


exceeded (Tur/ou/ent \/vake 
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Figure 5.- Effect of exceeding the limitation on angles. 



NACA TN No. 1143 


Fig. 4 



Fig. 5 


NACA TN No. 1143 





fi^i4re S- Local Mach hutvibers he-for-e and affan shocks 
and e/-f>ans!ons , 


J 


NACA TN No. 1143 


Fig. 6 
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Locp/ Afach huhiber before disturbance ^ 
5tatic pressure ratio across shoc/f ohd ex pan slop 






K Si 

• 





cli G] Si 




p* 





Figure 7*“ Example airfoil (showing conditions to be determined). 


Fig, 7 NACA TN No. 1143 
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Fig. 8 
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Ff'^tire8.~ Determinafien of pressure coefficients. 



Flgura 9 .- Example airfoil (allowing resolts obtained). 


Fig. 9 NACA TN No. 1143 


coeff icfenf^ 


NACA TN No. 1143 


Fig. 10 



Flgvire 10.- Determination of lift coefficient from 
pressure distribution for example airfoil of fig- 
ures 7 9* Value obtained by integrating 

shaded area gives lift coefficient, O. 05 I 4 X). 


f^/^es:5U/^e coefficient^ 



Figure 11,- Determination of drag coefficient from pressvire distribution for example 
airfoil of figures 7 ®nd 9* Value obtained by Integrating shaded area gives 
pressure drag coefficient, 0 . 00515 • 


Fig. 11 NACA TN No. 1143 


X /rtom&nf at'/n 


^ACA TN No. 1143 


Fig. 12 





-.02 


/foment arms, chords 
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Figure 12 •- Determination of moment coefficient from 
pressure distribution for example airfoil of fig- 
ures 7 9* leading and trailing surfaces 

give moments in the same sense add the area between 
”upper leading*' and '•lower leading'^ to that between 
"upper trailing" and "lower trailing" lines. The 
value obtained by Integrating shaded area gives the 
moment coefficient about O. 5 O chord, 0.0001112. 


Fig. 13 


NACA TN No. 1143 


Perc&nf c bor'd 



Figiire 15 •- Comparison of calculated and experimental results 
from NACA TM No.9if6. a = llj.®; Mq= 2.13; R = 61|0,000; 
thickness = 0.10 chord. 


3hccA'‘v^ve on^le^dep 
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Fig. 14 



Figure llj..- Shock -wave angle for air. 
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